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Chap’cer

:
T2 -

INPUT- OUTPUT AND ASSIGNMENT STA'I'EMENTS' ‘

Summary of Chapter E

Enough of "the FORTRAN language is 1.ntroduced in this chapter to enable ,:»
a student to wrlte very s1mple programs.
in such, a way as to bulld up complete programs, any or all of which 2an be,

[}
A ruText provided by Eric

‘. -«’v

One series of exercises is arranged

-

8

erms of‘ the greatest integer function.

. b expressions and integer division in PORTRAN, YWhich ji
e 1ained in t

computer tésted These are Exercises 1 - 6 at the end of Sections F2-3 : '/°
Set A,. F2-3 Set C, and FR-7. - ) Ch
- In addition Exercise 8,* ection 'Fa-7, is also recommended, for: computer ’
,testing.' It will be interesti g -to the better student‘s. You may need to ’ -
give the students some speci help W:.th this one. o - Q ’
S . ‘ : e SR e
The outline X ) | " K . :
F2-1 Some background on What is FOR'I’RAN and Wwhat FORTRAN programs *
Took like., - , .
< F‘Z-)E The elements bf thé language - :tts. charact’ers, numersls for
‘ constants end. gtgtement. 1abe;.s s vaz‘iables,,names “for f.‘qnctions, ] sl
a d operators. An »important* new idea to be on the ‘lookout for
, is| FORTRAN®S dlStiI’lCthl’l between integers and real types for
) \\ nunbers and var1ables. . ) . )
F‘é-3 The| READ, PRINT and FORMAT ‘stateme'nts are introduced~Format ’
. is :nt‘x;odaced piecemeal at . first; 'onls'r .the‘simplest conc'epts .
/ - Of formit are discussed (I. ané F fields and rebetition i 9.’ )
indicators. A-fields are 1nta'oduced at the 'end of the chapter)
* Each succeedlng chapter \adds more material ¢ ,
. *FR-4 Th; ass1gnment; statement is. explamed largely 1n terfis of, what ‘
- has been 1earned from the extensive ﬁ\aterial in the flow chart
text. New ideas peculiar to FOR'I'RAN yh;.ch the student‘must be y M v
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Ordef of computation in a FORTRAN xpression is, explained in
terms of the material given in,the flow thart text -
; ' acccmpl1shed by the assignment statemeﬂﬁg .

- A simpie (but gbnmlete) ‘FORTRAN pxogram is dlspiayed and a set

of exerc1ses glven~where The student is asked to write his

* first complete programs.* ; . .

N .
s

Convertlng 1ntegers to reals and vice wersa is shown to be . '

.Provides some clerical details in preparing punched eard for

program statements: the continuatibn code- and the irrelevance . -

[4

of blank spaces.

Carriage control for Yertlcal_spaging«of prlnted_fesufts,is

. ) PR
Discussion continues in Chapter 3. This section »

i

pertains only to those classes who are us;ng line printers for

v introduced.

., the output deévice.., With tnne«sharlng and remote typewriter

-

c&nsoles becoming availabZe to an 1ncr°as1ng extent the topic

of carriage cont;ol will become unnecessary in a beginning course. . (

Explains how to read into memoiy alphabetic datg\in contrast to
The A-field format code is used.

L

short, this sectlon can be omitted temporarlly

>

If time is .
It is applied
at "thé end of Chapter 5 in the examples on "string manipulation o

numeric data.

- L
end aga%n in Chepter 8. ‘ . ©r ;
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titerature pn FORTRAN II, : U ‘
© T - . « ‘ 8
) ‘v. < A-non-exhaustive list is rovided hexe, B ~ -
Y A, Reference manuals. (The manuals list d.are revised frequently and i ’
" the doctment. numbers that, are given mey not reflect tHe latést i
S .'
. rev11sion.) . -.' : t Compute i s
. *~ ) - : ¢ -
1. "709/7090 FORTRAN" : TEBM 7098 7080
. A IBM Bulletin c28 - 605 - 2 . . . .
2.  "7070 Series Programming Systems" <7070, TOTh A
- IBM Bulletin €28 -- 6170 . <
\ 3. TIRM 1620 FORTRAN IT specifications . £620 -
IR Bulletin J26 - 5602~ 1 . . : .
.« . k. TFORTRAN for the TRM 141" - 1401
. IBM Bulletin J24 - 1455 - O, v N
© 5. "FORTRAN'for the IR 1410" Tooo ¢ . e
: , IBM Bullefin Jok - 1468 - 0 : o ,
6.  "FORTRAN System for the Control Data  €DC 160k . ~ . .
1604 Cpmputer" Publication 087 A ) '
cr 7. & "160-A FORTRAN/Referepve Manual" ° 160 A -t _
Publication 60051302 R S -
8. ‘Honeywell 800" Algebraic’ Compiler CHW'80 .~ S,
N Manug]" Bulletin DSI - hhA . SN ' '
e T e e e e
T L ¢ ) ST
{- . - e :
e . ' . ' ;e t <0 .
B,  Primers, guides and other texts. > ’ ’
. T .
. The best soui:ce of such materiél is thé SMSG annotated bibliography ' -
N entitled "Study Guide in Digital Computihg- a.nd Related Mathematics, CoL
¢ ' .
] which is reprmted at the end of-the Teachers Commentary for the . '
. Main Text. See especially the references “mentioned in Section III, .
Algorithmic Lé‘ngliages. . ¥
. P . . . . 4 : .
’ \ F - ‘ - . ' I 1
» ¢ A r, . .‘.
) . . R ¥ 3
3 ¥ // P , .
4 - ! ~
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, Strictly machi

_called an ‘interpretive"-code. -

TFR-1 B Lo . |
..\' “ ’ . . ) . _ )

F2-1 Introduf.\tign ’ . . ‘ .. o k .

The FORTRAN statement-iaid the declaration‘ . E . e

The steps of a FORTRAN program that cor:espond to thev event ar action
boxes <dn a fiow chax:t are called statements. To be complefe', most FORTRAN )
progréms alsd include certain statements which are descrippives; these have
o direct counterpart in'the flow chart language.l In Section F2-3, the .

FORMAT "dtatement" i \explained in the new context. It is-descriptive

<

or decJ,arative. It is rot an event, or action step At this point we chose

to have the student call such nonexecutable statements as declarations rather

| than statements. This distinction is then maintained in the "remainder of .
. . ‘N
the manual. o ot . ' - v -
\ .. - , D -~ ° -y
"Target" programs and source programs ' - -
Terminology changes rapidly in a f‘ieid which is moving as rapidly as . e

the computer field. Most of the older literAture used.the term ob,jec ’

.

program. We?%re _us1ng the currently' preferred term in ehoos1ng to use thg

. e “

word target. | CeoTEr ' =

) .
In addlltiorh to the normal manner of process1ng a source program as

R

described 1n the’ student text, there is an alternative approach \Jhich 1s

£y

‘worth knomng afbout\/In this apprOach the processor or compzler program,

produces a targ’et program which is executed in the . interpreti\fé”mode.'
N B . ‘

e

1 fThis typelbf target program consists of instfuctions tha are not .

e.codes.’ They are machine like 1nstruction cadeg, often
s . —

In brder o0 execute such a target a sfpecially developed "interprgt_er"
program must be stored in memory along with the "target before exécution can
proceed. 'Such,_C,pmpilers have been%ven{ successful, especi'al]y on machines
with limited memory such as the IRM 1620. The interpreter program has the
task of interpreting and then carrying out the 1ntent of each pseudo
. instruetion of the target code. ’I'he interpret(er program in. a sense ;simulates,
a Eomputer within a 'computer. The success of these compilem "is- explained |
'by the fact that a FOR’I’RAN source program translated 1nto in.terpi'etive code ‘1
‘often oceupies’ far less memory (fewer pseudo instructions) than a "FORTRAN - .
source program which is translated into machiné code (mdre actual instruc-

tionsY In the former (interpretive) case, the tota1 combined memory requie-

ment for\the interpretive code p'roduced by the compiler an;i the mt/erpreter
program is normally less than that for the straight machine code.’ It 1g for

. - « - <
- KN AO 9 + -‘ . : .

ERIC o

- . e . . . = s



g . is'as compact as could be obtalqed with most 1nterpret1ve approaches--so the
advantages- of both storage economy and runnlng speed are thereby achieved '

with esséntially none.of the sadvantages,

. v

A
RIS/




TF2-2 ; . ‘

“a . ) .

Fa-2 The character set : . . ‘ .
'I'he characters ‘shown in ’I‘al)le F2-1 are &lso shown in the card picture,

Figu.re :L 15 in Chepter 1 of the main'irext. )

-

\ The special arrangement of letters and digite in Table F2-1 is' to s
' emphasize that letters and digits in the sahe col;mn of the table have one
holevpunch of their cede iin comméh. .For ex'ample, if you inspect the card
. picture %g.u will see that the letters E N and V' ) and the digit 5 each
Have a punch in' Row 5. i .. i b - . ‘
- U SR '
- " Charaxzter X ’ . Row punches used
i} T o Y, 12, 5 ’ ] ¢
N - fn,s ' \
T~ I S _ C 'o, 5. '
v?pecial characters . - \ e ' : ; " ~*
Many ef the special characters in ’l‘abl,e F2-1 were placed ‘on key punches
when FORTRAN became available several years ago. Prior to:that time the ©

special characters preferred. b" the business community weré used The .,
busingss cormnunity was and still is the largest user of key pun%hes. So, ° .
i;f‘ you need keytpunches for your .laboratory classes and obtain the us€ of‘
a "business" key punch you can expect the keys to display a differevwt set
of special characters. There is an equivalence between the’ F\OR'I‘RANL set .
and anajr other in the sense that up to now all key punch machines of the vIBM
Mod?l 026 variety punch,only one set of hole combinations2-1. e., the ones shown
, on the card pictyye. Only the cha.racters printed on the keys, a.nd« the corres-

ponding characters that print at the very top of. the card in_e ag column, may
differ. The.most typical equivalence is )

)
t

V4 .
' e .
| ) FORTRAN * Business '
-— s ° . . ~
- : /
X y . (lozenge) .
: ‘ 1 . . e & (amperstmd)' e -
L - LT @ (styeacn) | ’
, o ' (apostrophe), . -. (dasn) o - .
J ° ¥ ) [ - * .‘ L 3
- é., N ‘ ‘ ) “
~ . . N L Y
) - “

O ‘. . . ~ 1- o ' . . ,. .
ERIC . S .6 1 oA O

' .
v . Al

7\
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Answers to exercises

! Clop - . 02E2
- .002E3
- .0002E}
B . , -

Assun}ing 2.5k cm to thé inch, there are 5. 57¢ X 12 x 5280,

1.609 x 107 cmfsgle. ' S :
16 mile p 5 cm - 15 ° cm
-1, °< = —_—
5'87 10 ! éﬁ ‘y.r. ¢ mile 2.553 x 10 1tyre
In "'t hotefion this is 2.553E15 . '

~ X
596, 2x10°, &8, -522.4, 5 x10°

.

3.91E-5, 9.09EO,’ ,'-6.6733,‘ 176.4E-9

. 13 ’

11

None do.
L <o
1.79 X103 => ° 17.9E-L 1.79E-3

6179 x 1of2__=;;> .6179E-2 6179.E-2

L

16.79 =l>~ 1_6.1_9 R  16.79E0 -

A L
R
-t

Statement labels . . e -
- N

Although 5 columns are allowed for punching a statement label, oddly

\enough not all FORTRAN processors will accept labels as large as 99999.
The largest value For a label which is dcceptablé o all processoss is

. 32768. 1f the label has ;]_ess than 5 digits, it may be punched anywhere
in thé label field.(Columns 1-5); i.e., 'Bian_ks are ignored,:*

' ’ .
.

Blank Characters iri an Expression

In FORTRAN 11 compi‘lers spaces are ign@d when thev appear inside an
arithM@tic expression. Hence spaces appearing within any component of .an
e)}pression are also ignored. Thus A BLE apd ABLE aye .consrdered '
equivalent by the FORTRAN compiler.,' I.t.happens that there are some other.
computer 1anguages and their processors, includmg some versions of FORTRAN v
and PL/I where blanks are not igibored. In these languages.blanks are used

<

'

as.separators between the components of an, expressions

Aruitoxt provided by Eic: A




, . . v . ‘ - -

- . )
-

" It's therefore & good idea to avoid using spaces\insme variables or *

constants. In this way qur rules for constructing these components_are in

harmony with the other, l,anguages. L ) ‘ ’ .

}:“j—b;‘} 2”,,. '} 3 avwsﬁ'w/mﬂ\.f i, M«.- J . ) .
Type of number represénted by a varlable rtame -

" It might be interesting for students 4o learn that, 1n more advanced

. versions of FORTRAN, especlally FORTRAN IV a useful technlque known. as

, - - . e_h}ll(:l’t M 1s available to break the leadlng letter rule for declding -
o - the variable type. ”The technu.que alezmgs us to declare the ~variable type by ' -
4 a so- calle& t;ype declaz‘ation. For example, : " ok . .-
: _ s "
‘_"7 - .‘,. - ",-":q‘_wh — - - . " L} r
] . - INTEGER T, P, Q ~ -

and  REAL I, J, JJ _ -

3

. are’ type declaratlons whlgh would force the processor to accept T P, "ﬁg) -
- . Q as 1nteger \gariables and -I"” J, and JJ as real va;'lables for/the .

~

.
ve

L program in Whl'ch th( declaratlons are. glven.f' .,

. N )

Many other languages also employ(i‘orms of e@ﬁ.lcit typmg. -

' Y . ,,* “ ’ - 4\:: -
bor S L ’ cof ’ . !
Answers-to Exercises F8-2 Set B ) T . : .- X
’ * ’ * LAY ’ <
1. 19763 19376 MAR ~y * Y . oo -
* -.‘ \ " ’ N » - i "& ‘>
é’f '-,,j ) [
2. »J97 * and 37 (‘I"he space is immaterial.) ) .,
¢« . - . “, . .- -0 : .
13 . - ‘ N “ A\,” .
: : - Sy s . ’
o E . Y S i ﬁﬂ'}méﬁ ‘ﬁ’;‘ L . » .
’ ~ ~ 4 . ‘ ‘ N {&Eé’ﬁx ¢ :%?\ ‘ '
. ~  F2-3- "Input-Output Statements - RO . “;&
L 1 Thls is the sectlon where the student 1is ,first introduced to the concept

of f‘ormat. FOﬁTRAN format seems to bé'a necessary enl. _No —otller language P
. has. relied as heavily on 'use of format codes as has FORTRAN Simpllfled.
input-output statements which avoid the expl1c1t use of format coaes have 3
) unfortu.nately, not been ava,llable in, most FORTW implementation?s ‘I‘e,agg\hers
in the computer field have, ~for tnls reason, long complalned of thls aspect

of teachmg FORTRAN--but to little avail. On a more p051tive note we must®~ - .

* e qulck to point out that great fle:élbllity for controlling the precl.,e forms ,
of data input and des1red output”is the reward for mas;r,ering the use of format
code. " . )

o I'4 > .
4 ’ b ) , / . ¢ < ‘ .

o S S . 13 , .




¢
o

W& teach only a few of its details at first, in order to focus.on the
main ideds, ; '

Format code is another language--embedded in the FORTRAN language--and
this appears to be the malﬁ‘teaqheng dlfflculty. Format 1anguage 1s used to

~

describe informatdion patterns consisting of groupg of characters called

fields and groups of .fields called records, vhich are normally cards for

" input or printed lines for output It is desériptive, rather than active.

Most EOBTRAN statements are imperatives. So format code is supplled 1n &
éeclaratlon which is then .consulted during the execution of the 1mperat1ve
READ or PRINT statemgnts. : o L '

>

Enlarged pictures of cards”and printed lines as vigtal-aids might well

be employed here to good advantage in ciassroom exposition.

.
- .,

[N

E-fields . ’ o .

It is helpful‘for you to know, but not necessaqiiy for the student to be
concerned vwith at thls point, that an alternatﬂve form of 1nput and output
u51ng "B" notatlon is-available. An E -field code like E15 8 mlght Jbe used

to 1nput and/or output Avogadro’s number as shown in Flgure TT? -1, .

- -

READ 10, AVGAD
PRINT 10, AVGAD
FORMAT (E15.8)

6.023E23[

Figure TFe-1. Illustrating Use of an E-field

. 1 i

P
| =

e
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| Exercises F2-3 Set A T

' Discu§ion . ’ P Jo, F

When asslgnmg these exercises you may wish to suggest that all the
students use the same data values bec’ause in exercises of Set C of this
section the students may want to compute results for later- comparlson w:Lth
.computer output to be devé‘loped with the exerc1§es in Secta.on F2 7. One set

of suggested data values is given hereé.

. )

) . < .
For Exercise l'use, T = 3.?6’7 Aw. doeloes TN e b e i
- ﬁ'. o o W .‘ . .
L S B S 1= 3, and ' § =k . )
T " 3% a=3.0, b=40, c=-25 4=1.5, and x = 2.0
" Lew =125 end v =2.0., ' . ' o
LI TR S . ,!gé@.z .01, )
. » & " r=10.0, s = 9.0 and, PHI = 1. 11977 (a:‘csme of %)
. . 2 o
\ Angwers ‘ ' i
A | In Box 1 READ and FORMAT ‘ Data Card Picture .
Ls ' \ l? .
' AT ‘ )
. T . o .
I T READ 10, T o B
’ ' -
: o 10 FORUT (F15.8) T ! ‘ #
., e . { ; .
/ . " " I . -3 ‘
. R | 1 A\' re .
’ A I
< i 30 . v
4 M
< 5 200 , 3 . -4
. - A -~ & [ 1
) . . . - l. e
2‘ n,i(j - READ 11, N, I, J 4 ! : N
. .2 11 FORMAT (3 T 15) n,l'i_lj i $
o / ot . | ]
‘ b 3 ‘! ! A E’,‘
N _ V
’ . 5 - s 45 e 7
» . . oot - fl ¥4 i3
N ; . ~ 30, 40| -a:si“ s 200
. - 3 L . |‘ ! i . ]
N . R I ‘| . ' l
. 3. a,b,c,d,x \READ 12,,°A,B,C,D,X . l| | ; T N
T e FORMAT (5 F15.8) av{b‘:c.ip[ix}
. o - | IR y .
. - ! L L
o ‘ M - ~oe e w’ » PR 4 N - 7 oo
ARSI h - .
» "« ! ) is'\'}‘ 30 - : N o
: \ < - ’ —t, e ’
: C . sl 2l .
.0 . ’ . . ’ - ' :’ .
a . - . B l . »
PR !}. - u, v READ I3’ U’ v . - : és. '
N . , . 13 FORMAT (2F15.8) ~ ° u ;V {L /,_,, .
g A . ) ) ? ) . N - ' l
] : J . . - ’;P, 1&7
"ERIC © 5
~ . s ’ -~ ' hd




\ ' ' N
4 | -’ H
L] . ' ) "
. ™ W
. - R N
> ' ” I 30 ’ ’ ’
: i3 L
{ ‘ N 441 2.0 .
i ' T, : “ : -
|5 A, Y READ 13, &, ¥ P . %
! i | 8 | | .
13 FORMAT (3 F15.8) Av Y | '
- i ' 1 ‘ : i !
, LT /‘ —— -
. / ‘ 15
5 / *l 5% - 4f= T . ' P
i’ 100 - 9 Lugrr . - {
N - » e, . ; lr :9;" '973.7: ‘ "”
-~ . [EPEE TP B 5 : H :r‘; ”'l‘*:f‘b‘?‘l-d.g
6. PHI ¥ -READ 1u R, S, PHI’ H :P I~ Y
- i ~1 )
1% rorur (3 F15.8) Pos T HI; ‘
. ' I- = .\ :
N A L et o
. ) \ .
Answers to exercises F2-3° Set B |
.. d In the following answers the' format numbers which were chosen are | ) ; .,
purely arbitrary. . . . ) - :
. - 8
: 4 PN s
1. PRINT 51, -A,B,J,K,L . -
51 FORMAT (2F15.8, 3115) ) s
or alternatively, though less desiirable, " > o
. . ’ - "
.~ o1 'FORMAT (F15.8, F15.8, 115, 115, 115) )
) e ' ax o
2., PRINT 52, A,B,C,J,K,L,AL,BL,Cl ! Ly :
‘ 52 FORMAT £3F15.8, 3115) .« c
] ',‘ M:
3. PRINT 53; IKE, JAK, BAKER, CHARLY D,B %‘? -
3 . 53 FORMAT' (2115, 4ms.8) . % . )
. s » |
Comment, - . -« ‘ .
. N . . \ . - . = o ,
%‘ ’ In Chapter 4 we wit® expand this subject further and consider some, n
k) : - .

O

‘
;

L}

RIC

“more complicated problems.

;‘...u\ - R R

Now the format (2I115,v4F15.8)

M N

"» ~ format yould suggest 7 i’cems per line, each 15
‘ corresponds to a line width of 105
limi;t line widths 'to 90

spaces.

N

-

columns wide.‘

) s
Scolums ix.this exercise. -

For example, suppose in Exercise 3, the I'ist
cdntained a/ seventh item vhich is real, like T.

ey

-

[

cannot be reused to print the value of
"D on the second line, Nor may we writq (2115, 5F15,.8)r because this

This

We have, however, agreed to

e

-,
AL
s

[>2




sh (/), will be introduced‘in

-record symbbl whieh 1s as

’ , _ PRINT 54, IKE, JAK, , CHARLY, D, B, T )
* sh FORMAT (2115, 4¥15,8/F15.8) . . -
. - . e
"Answers to exercises F2-3 Set C . o b \ ‘ o~
, T Q . A ) ~ ~—m”" Q RV 3
- > ' ' Appearance of Printed Result™
In Box 3 PRINT and mRMAT . (Actual value)
. {Z ' \ .; N s
LI z. . PRINT 20, Z {/ ] 6.14»6709000-",’
Y, -+ 20 FORMAT (F15.8). [ ’ ( ;
= f L / o :
S P > o T
. {
2, . % . mmra,n : by
Yo e 21 FORMAT (115) o )
* X N S i )
< : ! ., ’ N . . -
. . o "
. - ‘ N j Y
. 3. Z PRINT 20, Z- A 36.50000000, )
\ 20 FORMAT (F15.8) . A
5 ” T, - . ‘ -
. ‘ LI ~ N . e
Bl . . -
© g . . N g
-k, Q 4 PRINT 20, Q %.00000Q00 .
' 20 FORMAT (F13.8) :
A . '
. . ¢ . ._ .
. 5., X e bt 20, X ; 1 o.koniiags|
] " . 0 FORMAT .(Fi5. 8) ' - ,
1 A .\ ) ’ T q.' .
o VI , .- .
6. =, AREA. . PRINT 20, .AREA - . 5. 87255xxx]
S 20 FORMAT (F15.8) . b ® )
g : ~ . -

Accuracy to 8 decimal places is not worth requiring of the student.
3 or h place accuracy on all results is sufficient. . The important thing is

7

ERIC " . b
L e . i Q’ '. N

PAruntext provided by enic I8
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. . .
. »
- Q‘ ) v
N - |
\
\

' X |
‘ that the student rpalize ‘that! the F15.8 field code will cause the pmpi?ter
! to'print 8 digits of the result to the right of the decimal.point. \ In the"

A . . > . - |
next §et of exerc:.ses' we wil) ask the student to verify these hand-¢omputed |
' velues on the computer., . * ‘ LE - S .
L [ Lo
Y -
L4
Answers to exercises’Fe-h Set A N .
‘.n’ . ’ . - . L ) i \ RN ¢ . . .., .
1. . To express A3/2, ' :
(a) 7 ABSF(A %%,1,5) ABSF function is unnecessary_becgﬁs ~A -
) X is known to be positive so A3 2 mudt
o ’ * 'also be positive. . ‘
' . - . e e ; '
(b) (A **73) %% 0,5 ‘0.K., but expensive computationally, (Will
' X retihire‘ log-antilog procedufe)’: ; ;’w - o

® - r

This is the best way. (Requires the 1bast ¢

FERE

"(c) JSQRTR(A #* 3)

. " amount of computatidi.) ! 1 L
(d) ABSF(SQRTF(A ** 3)) ABSF' function is mapecessary, - .
(e) (A% 1.5) 0.K., but expensive (requires the log? N
. . antilog process)., . P | © 7
. L4 "h} V. . -
(f) .ABSF(A) **‘1,5' ; ABSF function unnecessary.* “Also, itf
k' ) . requires 1og—antil‘6g process. L ) -
a [l /‘p EEI g :- & , . ,
(g) SQRTF(ABSF(4 ** 3)) ABSF function unhecessary-- therwisej,
. . ' oo ® as good as ¢, : ey | v o
. ’ - s e ’

. K . .
2. Only f or™g would be sat'i’géf‘iictory‘ % express [A|3/2. g 1is l )
- preferred because it avoids the J_‘og-an}ilog i)rog:ess. Another altei}-‘ N
native would be SQRTF(ABSF(A) ** 3), ) ’
i - ,

4
v, R4

- - R R . - - axw g
. o

. . o ' L] > n
S 3

\)‘ . v N - [
EMC%, \\ N - . e ) ..
o T s, 2 ¢ )

-
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Answers i_ exercises Fo-l Set B ‘

|

In he three moorrect statements bglow we see that the flrst and third
can be eprrected w;thout amblgulty The second statement may be “corrected

in one Olf two ways, butznelther can be said to be preferable.
. . ' |

>

- B ~ A shoyld be T = B¥(-A) - '

.C/=3 + 4 may be corrected as F'= C/(~3) + I . ’

. . These in general’
or as c/(-3 + %) will yield differ-

ent. results, .

Y

= A + B*(C¥ - F/D) may be corrected as
. G = A+B*(C*&-F)/D)
= A+B*(C*(-F/D))

4

tationally

. , -
These\nare compu-
3 equivalent.

3
w

§\nswe s to exercises -6

) and d) are invalid (mixed mode).
'should read ¥ = LOGF(SINF(F)) ;.'322,.
h6ul& 3 ‘ J=J+1 .

= EXPR(Z ** 2%(Al*z + A3))
Avo:.ds log anti-log for' powers of Z.

. Factors outf Ze) from subexpres_s:.on to save 2 miltiplications.,
- ‘ i } *

3. IPART

»
oy

L, IPART
*

Se

-

6. ‘They are not the same. The box that's needed is

‘ {9 < “TROMK(1/K) ]75

Q ™

ERIC
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s

v . -
T a ) 2.7
s . . R s v , R . .*,'»;v
Answers _t_:é ex‘eg"cises F2-7 - <. o ¥ T . g 5
v ! . . b
1. . _Label || statement or dcelarstion T o, ;
1|t rewio, T, e Do e /
e, 1:0 FORMAT (F15.8) . ~‘ ‘\' g ] ¥ 3 Q /o
Z=25+T7 . - : . .
‘ PRINT 10, Z . : - e e :
0 lleom 1 : . veoo - ' :
[ Y \END“jMM%M"w - '-*»z:s,' Y, . 4 - . -t
2. Label ‘Sta'teme,nt or declaration . . l 2
1 || reap 13, W, 1, g . . Lo . -
) 11 || FORMAT (3715) ’. . o
o ] L= (1) g . ) 7 '
PRINT 21, I, -~ L
21 4| FoRMAT (Ta5) - R
L G0 To 1 ‘h ' oo
. . END . ; R ! ' ;
R < ’ - ?ﬁ e N ‘ ‘ Loy
Note: the PRINT statement may opti%ély refer to format number 11
' Which WOUJ.d -be equally sultabj.e here, thereby reducing the number of
forma.ts needed in this prograp\.' If fom@ 11 were used for fﬂning, . .
executlén will term:mate afeer prin‘ting L, Dbecause the 115 is then .
IR exhausted of items in sp:.te of: thé fact that the govern:mg format wou.ld
. have allowed up to three items ‘to be printed per 1ine. The ggme comment ’
’ ’ apﬁlief to the answers to the remamlng programs in this set, ¢
3. TLabel Statement or declaration ’
1 || READ 12, 4, B, c,rg.x, '
~ M2 || porwr (sms.8) R N
. ='((A*X+'B)*X+C)*X+D N
> || erInNT 20, 2 : s Lo
20 ' FORMAT (F15.8) R i T
GO 0 1 ’ . ~
I." D ' : 3 ﬁgkx
‘, ~ : . ‘
? %% | |
o | =}5‘30
_ . ) - o Lo . _
) . L I _ . ——



* - - . /J

Label Statement” or declgration )
‘11| reAp 13, U, v - L~
13 || ForAT (2F15.8) ! e,
1-Q = SQRTF((U - K.5)%V). ﬂ ‘ ‘
. || ‘PrINT 20, @ . 1 N .
20 || PorMar (¥15.8) : . ‘6 ' A
. . - ? ?
GO TO 1 e Ca ’ °-
. END « J . - ) .
P .l!w.»ﬂ LR - - - + - . s . v : * .
Label Statement or dedlaration ~ @ e
1 REAP 13, 4, ¥ » ,
.13 FORMAT (2F15.8) ‘ X ‘ b '
o E= 2 (xS e ) . ) et
PRINT 20, X . e T
- 20 FORMAT (F15.8) » , :
co 0 17 C : . o
! END ,.:{‘ ' ’, . . f, ~ 4 . \
. . | A ‘ * ’
Iabel ||~ Statement or declaration , N
- (] .,a »
1 || READ 14, R, S; PHI . ) . v
1% || FoRMAT (3F15.8) * ) A
.| Rsa = Rr*R , o
= 3. 11:,159/2 * RSQ L R ‘,
il -(s * SQRTR(RSG'® S%5) + RSQHPHI) * e,
. PRINT 20, AREA' v t
- . 1" 4 ‘
20 F‘ORMQ"Wli\,\S) ’ . -
‘?3
<y GoTo 1 - ) : )
oY L ) : . ’
4 END ' P . A . -~ !
‘ * ‘ h .
<d . .
. -
The dTéit M in this column is called a continuation code; When a . .
had ‘statemen‘f; or déclaration is too Iong to fit conveniently on one line it 1
@

may be cont inued on succeeding lines. Each of the succeeding lines, if
there are more than one must be marked with a non-zero aigit. The
maximum number.of 1ine§ mrmitted for one statement or declaration is
n9t quite standard., Most FORTRAN implementationa, permit up to 10. You
cen double chegck this limit with a reference manual for your situation,

O although it's not likely to be an important matter.
Q R L ’ R

"EMC » . . - 16

29
ul by . . '3 . . -




Aruitoxt provided by Eic:

- Statement or declaratien

(< PRINT 51, TP

CARNIVAL WHEEL MODEL
(LET NS ='THE INTEGER S.)
(LET NP = THE INTEGER  P.)
_READ 51, NS, M, | .
FORMAT (2115) : i
NS = (M + NS) - ((M + nsf/32)xse
" COMPUTE COLOR POSITION,
deE., (M +°NS) MODULO &
K= (M+§8) - ((+ N5)/b)xh
COMPUTE PAYOFF, NP.
- NP = 20%K - 30

Lo\
AN
B

‘;i»»i.‘

GOTO 1 . C
. \@v *
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. . Chapter 1TF3 . . ..
RSN . N ) "_" ~ .
. aPRa BRANCHING AND SUBSCRIPTED VARI.ABLES , / L (" ;
T - L SR P R
. ' ”~ @ . L o : - Q .
. .. < - ! ”,
L 4 “ - . \ .
_‘. " Introduction - e ' . . \/.._~ .

B .- . 4hen the student has mastered the flow chaz-t text for Cha.pten 3 and th1s
S companlon FORTRAN, he is f‘ully equlpped to solve computatlonal problems of “
_/:.ﬁ ) esgential 1y any complexlty All"the. bas:.c programming tools are at his; S 1.
SN disposals Much of the mgterlal in subsequent chapters falls in th.e _category
of important: refln'ements » Shorthand techniques, example appllcatlons and . .
b speclal concepts. That i{s why it is very te,gnptmg, upon’ completlon of th1s . .
. chapter, to tarry and solve a large number of problems. We av01d th1s temp- '
tation as much as possible, because the refmements to be 1ntr<$'duced’ m .each
' °succeed1ng chapter make the solutlon of/problems J.ncreasn:nglyr eqsy and i texr~
esting. We expose ‘the student to relatiVely few appllcatlons here, ercises
involving algorlthms emphaslze anaLysrs mainly rather .than synthesls. The

shift to sxnthesn.s is a gradual process which is accelerated in Chapter“'f:

»

2

t
t.

- ;o ‘I'he two f‘undamental 1deas of Chapter 3j- branchmg and subscr1pted varia-
Kl \
<o bles are-mirrored rgther easily’ in.the Chapter, F3,~requiring few pew ideas.

.

For branchmg the IF statement is used in FORTRAN, Although its form )
% ) permits three-way branching, it is used primaxrily for two-way decision mak(!.ng v,

. o

The express:.on bemg tested is always algebraic rather than relatlonal or

”\:>ﬁogical in lue‘. Consequently the sﬂlde:ymust learn how to recast & relation . .

; like; AN ! '
N, I A< B,, true or false ) >
3 .\ W-ﬂ( N ~
. v . , -
¢ A . e =< -
. A - B, less than zero or not less than zero , N
Y XS
Graded exercisds -are used to give the sfudent the practice he needs, :
;" ‘ 'I'he new ;de'é associated with subscr,ipted vgriables is_ that the programmer
N h%s the respon51blli%f and must deelare how much.. memory-space is to be - cpe T
e alloc;ated for, each’ vector or array employed in a FORTRAN program, This is
done through the DIMENSION declaration, ~ ’ .
- * \ — P
L4 L 4 ‘ ) [ -
. 4 - , ' ! o )
L oo , . o0 .
, AN * ' ‘, A ‘52(4 3 ’
. ? * . - . § A .
Q . ’ 19 o0 A ‘-

.. FRIC s s

. J LY
4 . . .
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Aruitoxt provided by Eic:
- .

Outline of Chapter F3 -

. » ‘ - N M v

-

3-1 Thﬁ conditional IF statement. is introduced ‘Examples.and exercises

F3-2

deﬁE&op the relationship between flow chart boxes. Eescrlblng the -

deo@s1on or branchlng actlon and the.%ORTRAN equivdlent i’
“d - ..

Bﬁéause tpe IF statement is in the form of a three~way branchlng
tool, Bnd begaﬁSe wa-want first to learn how to program simple

“(two- way) condltlon boxés,. the first task is that of 1ea§h1ng how

.

the If statement’ may~be used in two-way dec1s1on maklng.

- ~

4 L]
In the IF statement, expressions are tested not for true or false,’

but for .less than zeroy.-equal to zgro or greater than zero. So the
student 1sgtaught here how to convert or transllterate 1og1cal ex-
pressiens (true or false) 1pto ar1thmet1c .expressions whose values
[>-3 4)7'-\ .
may be <0, =0,or >O0. L ]
’ @ - . L) ! *

At the end of ‘this section another topic in FORMAT is' treated.’
The H-field code is introduced to show how'a fléw chart box like

.
f
) . v

—".A= "9 A > * ¢
. ﬂ—'\\‘ ' '
¢ - .

can be codedEi n FORTRAN. H-fields mixed with +I- or thiglds in

P A

format code payxmit the output of numerlcal results to bhe 1nterspersed‘

w1th annotatlon, comments, messages, names, etc. Pr1nter carraage

contro1 is shown %o be easlly accomplished with one- space ﬂ-fields

like 1Ho, tor 1H1. B ’ o

.

w ' . Iy ¢

. . . o ,
Since the flow chart text covers the subject of auxiliary variables in

.a way that carries over to FORTRAN in a straightforward Fashion,* this
- [} . N ! .

section consists eonly of one example proéram plus exercises. 7 -

. - -

s W e e ome

The transllteratloﬁgof compoung | condltlon boxes from;flow chart to
FORTRAN IF statehents 1s expsained and 1llustrated., Many-way cond1t10n
boxes can also be transllterated as & series of IF statements. Ocea— ’

sionally the three- way decision power of the IF can be taken advantage

of in such transllteratlons.

-



L3
¢

, ' H M
. ‘1 A <"
~ . .

are avallable in PORTRAN II, there is no need to consider’ the quest:.on
of precedence levels for such Operatlons. ©

. ! )

)
'I‘he FOR’I'RAN forms for writing subscrlpts and singly-subscripted
varlables arf‘l_rgz_rg;luced; The DIMEN"ION declaration for allocating
space for one-and two- dlmen51ona1 ai-rays is’ explafhed &nd ilTustrated. -,

The notation for dnput-output of vector segments 1is 1ntroduced (w1th—

R out explaining the notation as an 1mp11ed DO-1cop).

~
o \ b , ) ;

h}

F3 -6 Everything said about smgly-subs«.rlpted varlables in F3 5 1is ;‘epeatgd
- z‘~for doubly—subscr,lpted varlables. The input-output array segment

.

N
notatfon is also 1ntroduced (but again, not explamed in terms of

DO-loop concepts). T s, ,

x" ) - -

The student is asked :to work num‘erous exercises throughout the chapter,

b ’

which involve construction df FORTRAN programs from corresponding flow charts’

presented as examples or developed as exercises in the flow chart text.

- re
i




. LI ‘ N
s 1 - F ¢ .
Anbwérs 10 Exerci ses F3 -1, Set A -,
‘r 1. Statement 20°
© Je.. statememt 30 c .
3. Statement 520 . ' R
. by = ' J , =
5' #, ) e hd
. "
6. '_IF(X) 10, 10, 9 AN
T K-9>0 , Lo
Bl X -~ >0 . -
9. Y-ko<o )
10. A-B<o f . , .
© 1k X - YO o L
_1‘102 x;.sc)_.yfo 5 ‘ -,
e §
" Ansvers to Exercises F3-1 Set B
*
1. 1IF(W) s, 8, 8- ,
2. IF(J) 10, 6, 6 , )
© 3. LJIR(K - b) 30, 31, 30,
45 a . ° ’ ¢ PRI €
y %, k- TR C9.7) 317, 37, 20 o
" 5. IR(I-J)16,15,16 ... .
6. IFfA+B-C)5,5,9 } £
¢ \ . . . o
‘ Ansvers to Exercises F3-1 Set C
1. - || BRINT 20, X, ¥ ' C
‘ 25 [{- FORMAT(5HO¥0=0,F10.3, %HoYo=o; B10.3)
1 * + . ‘
2. - ||eRmiTo1, x ¢ ’
> ?19‘ FORMAT( 1Ho, 'F10,3, 18}{OISOT}{EUVALUEDOFGX)
‘3. PRINT 22, I, J, X
22 || FORMAT(1H0,218,5HeX0=0, F10.3) ]
\ ’ -
S PRINT 23
23 || FORMAT]31H1FOUROSCOREOANDOSEVENTYEARSOAGO)
' i . [ a
* A s . N
, P N, o ‘ LN
EMC S e 20
. . }

R

~

>
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1. TLabel

- ‘ Ansygers %o Exercises E3-1 Set D

"

Statemen ST AT aratidn

~

20

#
»
ﬁ:‘

.
: 1
<, @
A Y
.

]
n

Ll 2

2

- ..‘. .

\n

READ 20sBsCoDr ¥

FORMAT (4F1548) . .
PRINT 20s8sCsDsX '
IF '(B+C) 59554 .
PRINT 214D ’
FORMAT (F2048) ) .
TOP ) %
PRINT 7214 X ' - ’

TOP

END’

2

L4

an

Statement or-declaration

.

3(a). Labei’

READ 209849 CsDsX
FORMAT (4F15,8)
PRINT 20sBeCsDyX
FF (0=-C) 49545
T=C*B+D*X

GO TO &

T= D=C

PRINT 21,7 .
FORMAT (F2')48)
STOP ‘

END

.

1
)

Statement or declaration

(T=B+C
 [U=8%C*D

READ 209ByCoDsX
PRINT 20s89CsDyX
FORMAT $4F15,8)

IF (THT4+X#X=U) 79745 ' . : '
W=T+U .

PRINT 214W-
STOP

.

C e
2

W=URY . - ‘ .
Y=T*%8 R - . '
PMNTZQWW

STOP N '
FORMAT (2F2048)°.

END

0N

e

o~

rpahee

FE
* a

. i




‘~43(b). Label

20

< 21

Staﬁement or declaration LN

READ 20sBsCsoDs X

PRINT 20sBsCsDsX

FORPAT (4F1543)

IF ((B+C)¥% 2+ X¥X=B*C*D)
WSC+B+P*C*D "
PRINT 21sW »
STOP

WzB*B%C#C*D*D
Y=(B+L)%*8

PRINT 21sWs) Bt ‘}};
sToP . R
FORMAT ﬁQF/c.sa

797 05

-

END . . ’

Statement or declaration

READ 15sJsMsN,- .
FORMAT (3115,F20.8)

IF (M=N) 43493

SUM = J+M ?
GO TO 5 . .

SUM= J+N

PRINT 15sJsMsNsSUM

GO 10 1

END o

. 5 '
% °

Stagsmegi or declaration

END

EAD 2b+ByC ~ R

RINT 2538BsC .
ORMAT (2F1548) et
1F (B} 54445

""C/B , -" .’.'
RINT 269X

ORMAT
0 70 1 ‘ ,

IF (C) Ts697

RINT 27 .

(24H, THE ROOT OF R*X+C C IS F1548)

o
’

TATEMENTS 6 ANQ 7 HAVE FMPTY OUTPUT LISTS

FORMAT
0101
RINT 28

FORMAT {36H EVERY REAL‘§UMBCR SATISFIES B*X+C o)

0 f01

T ) - v 8
> - ‘}'M.e)g‘""‘“d

(20H B¥X+C=0 HAS NO ROOT)

R
' ? :
gy, ot

4
.

[y

14 4

LT T e

.

~ '.4

LY

s

/v -
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' Mnswers to Exercises Fi-i Set E T L T om0
B 1. Label  Statement or declaration < : .o i

Lo, T SUMALL = 0%« |, l o ‘ ‘ RN :
o NCOUNT ¢ 1 : , , S
. . 2||ReAD 20, T . ' . .
7~ 20 FORMAT(FlO 5) .
SUMALL+= SUMALL + T . . o
NCOUNT = NCOUNT + 1 : L . !
‘ IF(NGOUNT - 100) 2, 2, 6  * .
. 6 || PRINT 21, SUMALL .. . T
¢ 21 || FORMAT (10HoSUMAmmo F12,5) -
F STOP -~

. -«
g END ) Co
R
: . : . . . e
e e T

2. Label , Statement or declaration 4
o R SUMCUB = 0 . - - ]
NCOUNT =1 ° ’ 1 .
2 || READ 20, T ~- . . .
20 FORMA‘I‘(FlO 5) ) 8 .
. SUMCUB = SUMCUB + T#*3 i N ' .
NCOUNT = NCOUNT + 1 . . .
. IF(NCOUNT - 100) 2, 2, 6 : ) : i .
6 | | FRENT 21, SUMCUB . . . .
.21 FORMAT(lO!{DSUMCUBG.o, F16.5) - < C e
" | | sToP o '

3 - *
¢ L4 < A .
3.Label  Statement or declaration o ’ )
SUMNEG = O — e T N
NCOUNT.= 1 . -=-~ - ° - r
o7 2 |{READ 20, T . * -

~7 =~ 20 || FORMAT (mo 5) .
~ INT) &, 5, 5 ) )
SUWMNEG = SUMNEG + T e N
NCOUNT = NCOUNT + 1 4 T,
IF(NCOUNT - 100) 2, 2, 7 :

LI 'S

= 7 || eRINT 21, swavEG ) ’
_ 21 | | FORMAT( 10HOSUMNEGG=0, F12 5). -
p *| | sTop ..
END . ) *
. ) e ’
~ Y * T v )
. ! : ' )
SN R ) .
\:- * ) a 5

* N
. . .
. .
AR Lo —
. oy T /. - - L Cae g o
‘e - . y . \ <
. B .
. s, .




o

TF3-1 '

P-A;§bel

Statement or declaration : -

. 5. Label

‘| SUMALL

-SUMNEG

=:0 N ) - be e o o ' .
0" ’ . . s -- T o
0 : S .
NCOUNT = 1 5 -
READ 20, T : ‘ ‘
FORMAT( F10.5) o ¥ ) .
SUMALL = SUMALL + T ’ /
SUMCUB ="SUMCUB + T**3 ' » .
IF(T) 3, 6: 6 . Q“ ) )
SUMNEG = SUMNEG + T
NCOUNT = NCOUNT + 1
IF(NCOUNT - 100) 2, 2, 8
PRINT 21, SUMALL, SUMCUB, SUMNEG ‘ . "
FORMAT( 10HOSUMALLo=0, Fl12.5, , - P
. 10HOSUMCUBc=0, F16.5 ™
10HOSUMNEGo=0, F12.5$

SUMCUB

oo

STOP ) .
END D S g R

Statement or declaration‘

O

LRIC

I3

| sTOP

CUMSUM
NCOUNT
READ 20, T

=0
=1

, FORMAT( F10.5) . . , .

CUMSUM = CUMSUM + T

PRINT 21, CUMSUM ‘ . .
FORMAT(léHDCUMULATIVEoSUMo:o, F12;55) ,
NCOUNT = NCOUNT + 1 .

IF (NCOUNT - 100) 2, 2, T .

w0 T

Ly M +

Sl



-~ 3

Statement or Dec lérgtion . ’

BADMINTON OR VOLLEYBALL-

. I=0 e
- | ISTATE = o T -

I5CA =0 .

JSCB =0 4 .

IF(I - 100} 3, 12, 3 -
READ 101, T % .
IF(T) 6, 5, 5 ) .

~

IF(ISTATE) 8, 7, 8 . : Y

ISCA = ISCA + 1 -t
I=I+1. , .
GOTO2 .

ISTATE = 0 - )

GO T0 11

6'l | IP(ISTATE) 10, 9, 0

- 91| ISTATE = 1 .
L[ GO To 11
10 [| ISCB = ISCB + 1
- GO T0 11 . 3
12 || IF(ISCA - ISCB) 1hs 13, 14 .
13 || PRINT 102, SCA .
L{ STOP  ~, .
4 | |-IF(ISCA - ISCB) 16, 16, 15
15 || PRINT 103, SCA, SCB . .
| sTop , ' -
16 || PRINT 104, SCB), SCA - : . o
.|{sToP - . C
) 101 || FORMAT(F12.5) o .
102 || FORMAT(1CHOTIEOGAMEC 16 LYHOALL) .
103 | | FORMAT( ll&HPLAYERDADWINSG, 16, 4HoT00, 16)
104 || FORMATY(: A4HPLAYERGBOWINS 8, 016 undmo 16)

L~

END -

.@\

Answers to Ex

1. Label

ercises F3-2 Set A -

! Stétement or declaration ) \ T

C

A
o

© 101

TG0 10 2

FIBONACCI SEQUENCE USED 40 PRODUCE RANDOM- NUMBERS
LTERM =

NLT = o A S .

I='1" ) ,

IF(I - 117) 3, 6 6
TICOPY -= LTERM -

LOPPING -OFF ALL BUT RIGHTMOST THREE DIGETS

LTERM = LTERY + NLT - 1000 X ((LTERM + NLT)/looo)

NLR = ICQPY,

I z I.+1

IF(I.- 17) 3, 4

PRINT-101, I, L&'ERM /
EIRY

STOP *

FORMAT(2I6)- . . <

A

(

.
%
e

? o

&




e " - . .

'.Statement or declaration - -

THE TWOSUM PROBLEM . _ ST
READ. 100, TOLD__ " — - e g

I=2 ' . .

READ 100, TNEW ‘ o o

TWOSUM = TNEW + TOLD  ° ) . :

TPRINT 101,, TWOSUM ‘ .
TOLD = TNEW . v ' . \

IT§I+1) 8~ .
IF(I - 100 3,3, ’

| FORMAT(¥15.8) - s
FORMAT(10HoTWOSUMo=0,F15.8) - _ —

. o .
. L .

__ Statement or ZieclaratiQL ’ ,.'_

. ¢oaaL,

|"PRINT 101, ALTSUM

'| TOLD ="TNEW

THE ALTSUM PROBLEM .« . . ’ .,

READ 100, TOEDER ' T, o

READ 100, TOLD ' - .
I=3" ! . : :
READ 100, TNEW

ALTSUM = TOLDER + TNEW

mmm:mm) /. . y .

I Z I+1 )'h ., : ‘
IF(I - 100 9 ' . -
stop * . il
FORMAT(F15.8)

FORMAT( 10HoALTSUMo=0,F15.8) . .

END

. N - . - - *

Statement or declaration

‘4
'\ h Label

c

© 13

kIox}
102

'MOVING AVERAGE. . ‘ ‘
READ 100, K J , oo , .
READ 101, TOLDER
READ 101, mm) y .o

I= 3 . . . *
READ 101, TNEW ‘ . S
IF(I 'K) 7, 8, 8 . R .
TOLDER = TOLD  -. } -

TOLD = TNEW . ’

I=I+1 - ’ ;
GO TO 5 - >

IF(TNEW - TOLD) 9, 10, 10
AVERGE = 0:5 * (TOLD + TOLDER) .
GO'TO 11 * - .
AVERGE = (TOLDER + mm) + TNEW) /3. ) .

PRINT 102; AVERGE *

IF(I - 100) 7, 13, 13 ‘

STOP L) . +
FORMAT(I6) . -
FORMAT(F15:8)

FORMAT(12HoAVERAGEQIS0, F15.8) ) . T N

.

. 28 .




b
t
i
!

 Label| Statement or declaration

~

e s

| PRINT 101 .- e
N=0 L .
JA =1
ISUMA =1
IB=1.
ISUM;B =1
IC =1 .
PRINT 102, N, IA, IB, IC
IF(N - 15) 5, 5,6 #
IC = ISUMB + 1
\IB = ISUMA + 1
TA = IA + 1
JN=N+1
SUMB = ISUMB + IB
i ISUMA + 1A
GO 170 3
STop
FORMAT( 24 Hooooo Noooo nAoooos Booooo )
FORMAT(41I6)

}

2

Answer to Exercise F3-2 Set B

Label Statement or declaration
!

100, KC, KD
KA = KC
KB < KD

IF(KA - KB) 5, 5, b4
| KA

11 ™

) 6,7, 6 ,
- KB/KA*KA

FORMAT( ‘ 16)
FORMAT{1Ho, 316)
END: ]

THE REGIONS TABLE , e




|—— —""‘"Answers 'E;'o Exercises F3 2 Set c

ll

" Label

<

" Statement or declaration

¢

20

READ 209X1sY1sX2sY2
PRINT 20sXLsY1yX2sY2
FORMAT (4F1543)

1lp1sT= SQRTF( (X2~ Xl)**2+(!2—Y1)**2)

TPRINT 21sDIST
FORMAT (21H THE LENGTH OF PQ IS F1543) .

o T 1 T
END

Statement or declaraBion X

3.

Label:

EAD 209X19Y1sX29Y2 , -
RINT 209X1sY19X29Y2 .
ORMAT (4F1543)« ,

Q
T VSFIF (X2=X1) 49644 '
4 o

= (v2-v13 /Ax2-x13

RINT 2195 . °
ORMAT (20H THE SLOPE OF PQ 1s F20e3)
0T0 1 N

PRINT 22-
FORMAT (29H PQ IS QARALLEL 70 THE Y- AX1S)

0T01
NO . -

v 4 .

Statement or declaration

%

20

24

9

21

[AS I o

READ 209X19Y19X24Y2
PRINT 209X19Y1sX2sY2:
FORMAT (4F1543)

1|READ 20sDELX LY .

PRINT 24, DELX

FORMAT(8H0DELXU F15.3) ° b :
IF (X2=X1) 5985 -

S= (Y2-Y1)/(X2~X1) .

DELYZ2S*DELX

PRIMT Z1+DEL

FORMAT (8H DELY = F1543)

160 10 1

IF; (DELX) 941059 '
PRINT 22, .

FORMAT (21H NO SUCH VALUE EXISTS)
GO TO 1

PRINT 23

FORMAT (24H AkY REAL NUMBER WILL 00)
GO TO 1 ' ;

END

¢ st
"
.
'
w0




—— . T * ) &~ TF3- |

o megm—— ——

F ! » o
L. Label Statement or declaration . . //.

P 1L{READ 209sX19Y19X2yY2
. PRINT 204X1sY19X25Y2 . .
. 20{ [FORMAT (4F1543) o \ - -
. READ 2(sDELY * .o T '
PRINT 24, DELY , ¢ ‘ ot - .
AN EORBAT(8HODELY0=cF15.3) | St g -
“ \ g~ | [IF (Y1=Y2) 5410,5 . L - . ’
T OS[{IF (XT=X2) 64946 o -y
J : 6Is= tY2-v1)/tx2~x1)" , . T v
‘ LIDELX= DELY/S =~ o
- 8[IPRINT 21,DELX . .
21| [FORMAT (8H DELX = F1543)" ' .
GO TO 1 ‘ - ’
. 9/|pELX=0 : ‘
o i GO TOo 8 :
10]IF (DELY) 11512,11 - . - 8
4, 12|[PRINT 23 )
123 [FORMAT (24H *ANY REAL-NUMBER WILL DO)
GO 1,0 1 . ’ )
11} [PRINT 22 , . -
22| [FORMAT (21'l NO SUCH VALUE EXISTS)
. *1l6o0 1O 1 s
i . lIEND. - o .

.6
14

.

5. Label' Statement or declaration

1) READ 203X19Y19X2sY2 P

. . “. [PRINT 205X2sY19X29Y2 ]& . .- S
2. 20| FORMAT (4F15¢31- - g’ '
FU TREAD 20sX¢ ... ... . . -

: PRINT 24, X % ¢ = 2, . .. . Ve
2k FORMAT(SHDXD—6F15 3) T :
IF (X1=X2) 53855 .
5 B UY2=Y1) 7 (X2=-K1) . “
. V= Y1+S%(X=XT) .
- . PRINT 21sY, "
21 FORMAT (5H Y = F15,3)
v GO TO 1
L B{IF {X=X1) 941049 \ o
£ T 9| PRINT Z2ZT ' .
22 FORMAT (21H NO SUCH VALUE EXISTS)
L Lo, GO TO 1 .,
! ! PRINT® 23 = .
23] FORMAT (24H ANY REAL NUMBER WILL DO)*
} : GO TO 1 . .
: END - - . . b




6, label

“Statement or declaration

1

201

2k

+§

FORMAT (4F15¢%)
READ 20sY
PRINT 24, Y -
FORMAT(SHOYo=cF15, 3)
IF . (Y1=Y2) 551045
IF (x1«X2) 64996
S={Y2~Y1)/(X2=X1)
X= X1+ (Y=Y1)/S
219X .
FORMAT (5H X =
GO TO 1
X=X1
GO TO 8 ,
IF (Y=Y1) 11512511
PRINMT 22

GO TO 1-

PRINT 23 , . ,
(24H ANY REAL NUMBER WILL DO)

FORMAT’
GO T0.1

END

READ 20sX1:YLsX2sY2
ERHNT"200X10Y10X20Y2

~

’

F1543)

-

Statement or declaration

FORMAT (21H NO SUCH VALUE EXISTS)

¢ 4 . -~

s

22
+23
24

PRINT
FORMAT {4F1543)
IF (X3=X2) 351143
IF (Y1=Y2)" 49994
PRINT 21

PRINT 22sY2

GO TO 41 )
S={Y2-Y1)/1%2~%1)
JXINT2 X1=Yl/s =
PRINT 23sXINT ~
PRINT 22sYINT
GO T0 1°
PRINT 23sX1I
PRINT 24

GO TO 1

FORMAT (16H
FORMAT “(16H
FORMAT (29H

END

Y INT.==S * XINT -

READ 20sXI1eY1eX29Y2
‘ZOQXL’YI’XZ’YZ

~

—

-

e
|FORMAT—(-29H "PG "DOES -NOT
Y-INTERCEPT
X-INTERCEPT
PQ DOES NOT

U

INTERSECT X~AXIS)
1S F15e3) .

IS F153)
INTERSECT Y=AXIS)

S e

A T,
*

. .

¥



- t_ ‘» ! . ~ P it EY
W” . i R e
) ) o~
- ~ 9 l~ C
’ . » b 3 - . .
-8. 'Label Stateiment or declaration ’
v ¢
.- 1 [READ 28,x1,71,%,v2
‘ | { PRINT 20,X1,Y1,X2,Y2
B 20| | rorvar (kF15.3) \
. § IF (Xl‘X2)-3JllJ3 >
) 3f [8 = (Y2-v1)/(xe-x1) *
XIN? = X1-Y1/8
. YINT = Y1-S¥xX1 .
6 [ IF (Y1*y2) 7,10,10 2 .
10| { PRINT 21 - N
GO To -8 _ ..
7| | PRINT 23, XIND Q
8\, IF (XA*X2) 9,12,12 .4
9|~ PRINT 22, YINT
GO TQel = .
n 12| [PRINT 24 — .
GO T0 1 | ..
11| | XINT =1
GO TO 6 - R -
P 21( | FORMAT [29H PQ DOES NOT INTERSECT X-4XIS)
L. 22| | FORMAT (16H Y-INTERCEPT IS-F15.3)
23| | FORMAT (16H X-INTERCEPT IS F15. 3)
. 24 | FORMAT (29H PQ DOES NOT,_INTERSECT (¥-AXTS)
o - - v % ‘-
% L END RN
> )
{ CR
1 ,-
1] ‘ b
I .
. -~
‘ v
v . A i
. ¢ ke l‘ *
. .
. - . ~ *
», Ly -
. 37
k4 <

- L

LES
h




, Ansvers to Exerc1ses F3-3 Set A -

-t Py e

Py

1. Label  Statement or declaration - .
- » F 12.0=X) 292330 ’ . "
! _’2 F (X 7.0)120’20,30@ -

o 2

-

2. Label Statement or declaration A
- IF (7.0=Q) 209242

IF (74C=R) AD9343 .
IF (7.0~ S) 204930530 ~

w N

3. Label Stater;gnt or declaration .
: [F (1e7=X) 2930930

IF (X=8e¢4) 39304930 i

IF (=349~Y) 4430430 -

IF (Y=5e¢4) 20330430 . ‘ '
L - . X ] . o

L(a) Lapel Statément or déelarabion

© o |tF (X117 303092 .
2[|F (045%X1=Y1) 3930430 /\ .
3l{IF (Y1=2.0%X1) 20930930 ’

oW e

-

¢ P

Y. 4(b) Label Stateme%t orgieclaration

: IF (X1) 5+30%30 .8
S|IIF (240%X1=Y1) 6930530

. 6|IF (Y1a945%X1) 20930430

P ‘e ) +

h(c) Label Statement or declaratlon '
’ IF (X1) 543032 Py
. IFe (0s5%X1~Y1) 3430530 o
HF (Y1=-260X1) 720930930 ' s -
IF (2.0%X1-Y1)-€130530 . o
IF AY1~="65%X1Y 20130430

[ AL SO

5. Label Statement, or “declaration ° & -
IF (X1¥:30530,2 ™
. . 2|[1R. (Y1) 3043093 : '
“31F (Yl-('- c666TEXL1+247 20”‘09"50

’ ~

i et
s 6. label Statement or dec¥aration .
IF (X1.-3.14159) 2,230 f ™ .
2|I[F (£45%(232161592X1) <Y1 393530 . : ‘
&&IF ly1= qmc(xu)vzo. 9130 - )

C .t
’ 7. Label 7 Statement o\a"cjaration - - .
IF (Y1) 30,30,2

IF(n-(hO*m+160))3o33 . S .
IF (Y1 - (4.0 » X1 - 12.0))30,20,20 .

4 4

.

-— a4
ks

“ 3!& / '-,;'L" . . .
r;‘ i .e 38 . - . -
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Answers to Exercises F3-3 /Set B
= ) == — =
x

R T JIR(I -~ 7) 2, 10, 10
10 IF(I - 20) 3, 3, 4 S, e
2, . CIR(W - A) 1, 10, 0 . ¢ .
Y10 IRV (B -2)) 2,11, 12
' 1 IR(W-C) 3,3, b . ..
. ) -~ . . R

.
.
’ l-
’ [
> .
. . N

¥ , -
3. Label Statement or declaration . e

’ READ 20sX19Y19X29Y2 ;.
. : PRINT 20sX19Y19X29Y2 S . ; ,
.. IF (X1) ION7 ‘ .
IF(Y1) 94648 . _
PRINT 21 .
/ " 480" TO 1 . X ;
L 6| [PRINT 26 . B
’ %@ To 1~ .
9f PRINT 22 * * Voo .
< "|Bo 101 _ . . '
4 PRINT 25~ ™. : .
S TR (YR) 191391
13[|PRINT, 27 . . .
( GO-TO 1 . . T
. 10[[IF (Y1) 1296911 ° - . 3 K
) . LY PRINT 23 7 . , . i e
5 - ~|leco TQ']. . , ) . . .
- © 12[PRINT 24, g ® ] ‘
2160 TO 1 . .
: 20[ [FORMAT (4F1543) 5 , .- ,
21 FORMAT (2H 1)
22[|FORMAT (2H &) oo ,
. 23| |[FORMAT (2H 2) . ,
o < 24{[FORMAT (2H 3) ¢ - .
25 [FORMAT (21H P LIES ON THE Y#AX1IS) _ -
26/ |[FORMAT (21H P LIES ON THE X-AXIS) = -
27/ [FORMAT (35H P IS THE -ORIGIN)

[y

-
© -~

- 'f“’*aENg .

hrs




.

4, Label ‘Statement or deeclaration et \ |
. 'C [CARNIVAL WHEEL MOBEL
» -1 |READ 51sNS M .
C- - 51| |FORMAT-(2175) N s
‘ K=M+NS. - ((M#NS)/L)xk - Y i
GO IIF (K) 41959413 . R
. _ 6l JIF(K=1) 4296442
; 42 {1F (K=2) 74748 ,
§§;° | [NR==20 ,
N GO TO 9 , )
[ NP'-""BO v A . [y
Go To9 " - . . '
S 7 INP=0 ) . -
GO TO 9 '
8| INP=50
- 9} PRINT 51,NP ’< N
G0 TO 1 { A
END* : . -
¢ 1 ]
L] R <@

Comment: For more effigiency we’could use Jjust twd IF statements.

A
Statement 40 wguld be removed. Statements 41 and 42 would be

) 41 XF(K -’1) 5, 6, 42 . .
- k2 IRk -'2)7,71,8 , ”
We use the first IF'as @ three-way branch here. -
t ' * N \f
. .
L 3
- Pl ‘ & . . ' ’\
. . . .
4 N . ) :?g .
- . 1 " 2 3.-'
= . ; ’ i ~ * N St ]
’ ¢
r N ¢
£ - a{y R - -
- A . .
Y * b
, s
%‘ b . ! # S

]EIQJ!:‘ - PO . / -7 36 . ; ‘\‘w. .'Af

s .o : Ve oL
o . % ol
. - . .




3 -4 Precedence Levels for Relations A , .

In more advanced versions of FORTRAN, especially FORTRAN v or variations

of 1%,, relatmnal operators can be used in an IF statement called the "logical

IF" as distinguished from#the one discussed in this chapter which is usually

*

.called the "arithmetic IF." =~ - ’ . .
. . JIn the 'J{ogical IF one could write for example *
- . .

IF (A .LT. B) GO TO 5

N ~

vwhich is eqdi“lalent to

- ﬁ‘ .
r ' a -]
, 1
BN - :
K e, . c ) . o, )
. . . .\
T Here the character group };LT means "is less .than." Other character
?' groupmgs are used to” des:.gnate the i‘lve other relatmnal operator symbols--
i . all’ of Vthh dre llsted here. -
o - . ’ -
_ < s | STAT ST =
? S| el | LEY |wer | Lor. [ek .
. T B, ! .
. As another example,one ‘could write - e, - -
- IF(A%*2 ,GE, Bt*Z + C**2JPRINT 5, A
- { . f R
i 4 ) N ' - N 3 -
which is ,eq'u,‘iy'alent,to . . . - . -
N
w2 , . . . . B , “
: -y ! i .. ;
. e .
o * P
J e ° 3 ‘
4'.' A : m * . .
* ’ v R Y S

1n Section 3-k,

r -

‘

Precedence se'vels for these re.lational operators are exactly 4s-described

%,

©N
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Answers to Exercises F3-5 +Set A - . . ’
- » ¥ T

. X(5) ‘ : » o

. X(J) R T N * ' e R

. CHAR(I) - usé upper case for letter i. . N

. L
. i

. X cannot be used as a subscript simce’it is not an"‘i_nteg,er variable,

1
2

3 .

b, B(I +2)
5 -
6

7

. 5%+ 2) : Co SR
. 1+ ‘is an invalid form for a subscript e>§pressio_r1 (.variable 14
yariable 2 not allowed)s - .- - i
- 8, -4 npt valid; only unsigned integer constants (rion-'zero) are permit‘ted'. )
9.  Xyz(THY) . - s

10. -5%JF would be an invalid subscript expression. An unsigned integer

LN , R

constant (non-zero) is ¢alled for in this: ]

. ] 2
¢ e T, - (
.
v

-~ s
°

Angwers to Exercises Fgz5 Set B
1 A2

. . v N
‘1. DIMENSION A(50) ' ) _“3}‘7-- o
READ 5, (A(I), I =1, K) ' ’ ) _,
. . i §
A !
. 2.  DIMENSION B(125) § )
READ 6, (B(J), J =5, ¥, 2) , , Loy
¢ ‘ . . M ’ ‘.f ° )
3.  DIMENSION A(50), B(50) v o /
READ (A(I), I =1, N, 10), (B(I), I =10, N, 2))" ~ . .
S 1
. - i -
T :
b
. i ’*ﬂ,;g)— -
- FRRRY .
_— . 1
L. ‘
. T :
: = ) ) .
A -
\)4 380
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1. .Label

.

Statement or de‘claration -

* C

iE

-

ARNIVAL WHEEL WITH'SUBSCRIPTS
IMENSION NP(4)

EAD S19(NP(I)sI=194)

EAD S51sNSsM
FORMAT (2115)

(MHS - ((MANS)/H) * b

PRINT 51 4NP(K+1)
GO TO 178

END -

I3

¢

2. ‘Label

Si;atement ?‘r declaration
o

C

7

FIGURE 3-29 /
DIMENSION B(1G0) @
I=1 . ¥
IANY=0 .
READ20C

FORMET (F1045)

READ 219 (B(1)sT=191009
FORMAT(7F10145)

IF (B(I)=C) 58,8
IANY=1

PRINT 2251,8{1)
FORMAT(15,51045)

I=1+1

IF (1-100) 4,4,7 = |
IF (IANY) 11510,11 ,

T {PRINT 23 - ‘
N - 23| [FORMAT (5H NONE) ’
, 11 [sToP

END : ‘ j

TF3
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< -

’ X

' 3. Label Statement or declaration - 7 -
. G FINDING THE ACTUAL DEGREE OF A POLYNOMIAL
; . DIMENSION A(51)
1| |READ 100, N -
L NN =N+1 . - ~
c NN IS FORTRAN UPPER: BOUND (ONE HIGHER) B
READlOl(I),I—l ) ¢ .y

3| |IF(a(xN)) 6,

LI |MN =NV -1 .

c LOWER BOUND IS ONE HIGHER ALSO

IF (NN - 1)°7, 3, 3 - .

7| {PRINT 102 ] . . .
GO 10 } ‘ e
6] IN="7N -1 ‘
. PRINT 103, N

PRINT ‘104, (A(I), I =1, NN)

GO TO 1 : .

: 100| |FORMAT (I5) _ o v
. 101| |FORMAT(5F10.5) ‘

102{ |FORMAT(20HPOLYNOMIALCISOEMPTY)

103| |FORMAT(22HCPOLYNOMIALCDEGREEOISO, 15,
1|31H.00COEFFICIENPSOAREQASOFOLLOWS. )

04| |FORMAT(1HOD,5F15.5)

END s : -

Answers to Exercise F3-5 Set D - .

Labél Statement or declaration

. c ORCHESTRAVILLE
) DIMENSION IA@oo) .
1| |READ 100,'N, (IA(K),K = )
. 100 FORMAT(10153 : - )
c FIRST DATA CARD HAS VALUE OF N IN THE FIRST FIELD,
c THEN UP TO 9 AGES, ‘ .
3] k=1 -
‘ i ‘IF(I.A(K) - IA(X+L)) 6, 6, 5 -
6 | |K =K1 ‘
IF(K - ¥) 4, 8, 8 t,
' 5| |ICOPY = IA(K)
IAUK) = IA(K+1) y
- |IA(K+1) = IcOPY ~ v
GO.TO 3 ’
81 |MID = N/2 ~ : ,
c TEST N T0 SEE IF IT IS EVEN, FOR COMPUTING MAD o ‘
IF(MID*2 - N) 11, 10, 11 7 LS S
10 |MAD = MID + 1 ° ! R 2
P /3 1 . i
GO m 2. . 7, . . ,
11 = MID ! P ] i
12 S,UM = TA(MID) + IA( MAD) T ! . i !
*| |IMEED = .5 % SUM* T " . ' !
PRINT 101, TMEED, IA(1),IA(N) - L. :

101 FORMAT(BHDMEDIAN&AGEDISDIS, L
" |1} 13HOYOUNGESTOISO, IS,llHDOHDESTDISD 15) ro T :
GO TO 1 s o ) <

>

Note that several nagmes of varisbles must be changed from used in;’
the flow chart in order to designate the desired integer o, féoa‘ ng point ,

modes. . T, !
7 l RN * ’t
*y . , . " . t;.‘ é

. . \‘ . 4o . . -( . “‘ ‘v}'
e .. D P N UL
o Sy

i 1 'i;" o s &”_ h R




Answers to’Exercises F3-6 .

!

1. Lebel' Statement or declaration

DIMENSION P(22 27) 1.
 COLSUM =

I=1

IF(I - 12) 4, 5, 4

COLSUM = COLSUM + P(I K)

IR(1 - 22) 6,17, 7

I=1+1¢+

GO TO 3 .

PRINT 50, COLSUM -

- N\ W

- v

2. Label Statement or declé}atioﬂ

DIMENSION P(22, 27)
J=1

. 2||P(L, J) = P(L J). + P(M,J)
IF(J = 27) 2 5: 5#3

F=Jd%1
GO TO @

~

”,

) q
3. label -Statement or declaratibn

DIMENSION P(22, 27) .
J =

¢

2 IF(J K) 3,8, 3
3Pz 3) = (1, J) + 2.0 X P(M J)
W[IR(T - 27) 5, 6 .
> SH{g=0a+1
GO TO'2
N .
4
~ ¢ ¢
3 v . -
"b' . ‘ﬁ
‘ “
‘ v Y -
4 4 "l&l

TF3




LI |

z . »
" -
- ’ - -~
F3 .
. y \ '
: BN
k., Lehel Statement or declaration - - -
DIMENSION ‘P(22,27) -
J=1 - .
2| {COPY = P(L,J -
B(L,J) = P(M,J) o = -
- P(M,J) = COPY ‘
IF(J - 21) 4, 5, 5 ‘
Li1g=9+1 '
GO TO 2 .
Se Lebel Statement or declaration 0 P .
DIMENSION P( 52,27; ' .
I= l ot N
MAX = O .. ’
3 IF(ABSFEP(L J)) - ABSF(MAX))5,5,4 BN /
' | |Max = B(L,J} ,
~ s| |75 - 21) 6, 7, 7 :
! 6l [ =0 +1 - . .
- GO TO 3 ' ,
. Mldg=1 '
8| |p(L,d) = P(L,J)/MAX ' v
. IF(J - 27) 10, 11, 11 Y
10/ |g=0+1 .
’ GO T0 8
' . - ' ] 1 ]
A -~
. . . . ¥
" : i’ 'y R
i vy .
: ' %
v ‘,\ ' : 3
R » "\y . = . -
, VRN ) |
\ >
/""\
) \ ‘ &“
; -
. A .
/;/\ ’ ‘ \ ‘_‘ .
. h - / ’ ¢ o
T 1
] ? . ]
LY ’ ‘5 '
%jj;" eb \ . o,
- . ﬂ’ .
v T
. . ( . .
* »
[l{l\C 2 o
=5 SRV 46" . ‘
e B a P
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Chabter TFL

LOOPING

The mein sections of this chapter are:

Fk-1 The DO statement

Fi-2 Illustrative example.s )
Flk-3 Table-look-up

Fh-L  Nested DO loops

L}

This chapter' follows closely Cha;pt,er 4 of the Flow Chart text.
o ‘ ‘ ‘ .
The DO statement is FORTRAN'S somewhat restricted counterpart of .
the iteratlon box. It is introduced im this section and many of its

11m1tations are spelled out. to the student. The notion of the range

or scope of an 1*eration or DO-loop is‘stressed and. the CONTINUE ¢

DO loop. .

3

statement is explamfd for markmg the end of the scope or range of the

{ \

You shoulﬂ check the refefence manual for the FORTRAN implementation ,

‘which you will be using and determine if it is one which always causes *

execution of the scope at least once (most “common type) or one whi
(1ike t(he ‘iteration box) checks first to see if the DO-1oop variablels
initial val'ue has not already exceeded the "final" value. Most IEM
p;'ocessor’s for FORTRAN II fall in the first category. Nearly all CDC
prOSESEors for FORTRAN II fall in the second category, ete. .

>
-4

o \Thﬁexampies of the itei‘ation,box used for'sir'npleb 106Ds i'n

ectiorr”4-2 are mirrored in this section, using DO-lOOpS. Much attention
must be paid €0 the,problem of getting the student into the hebit of |,
having all statements within a loop ultimately lead to the CONTINUE
statement of that 1oop' for guaranteeing repetition. The pitfalls are *
described fn q/Onnection with Figures Fi-5 and Fh-6, )

The last exercise of ‘Set c brings up a point about the naming of
library functions which was not 'touc‘hed on when these ctions were
first .introduced in.Tsble F2-2. N ’ !
4

.

The ABSF is use€ful for both real and integer arguments. But ABSF

‘o




.

N - -
for instance is defined for real arguments only. ABRSF(X) for instanee
returns a real value. Occasionally we may want to express the absolute
value‘of an intege;*variable or expression. ‘To do tqgs we can use the -

ABSF function provided the lettér X 1is prefixed to the name, as

’

XABSF.
‘ Fh-é The main purpose of this.section, beyond giving the student more
| practice in converting flow eharts having iterations into corresponding n‘
_ » TFORTRAN programs, is to treat certain details on input-output. .
These are : :
-~ : o

<

1. The use of implied DO-loop notation as list elements of input or
output statements This notation was used in Chapter 3 without!

. explanatlon there Here they are explained as a special shorthand

= related to DO statements. .
i © 2. The X-field code for format .is introduce& and illustrated.’
RS W - Details on the nestlng of DO loops are d1scussed by taklng some of .
, s the flow charts in, Sectlon k-4 and showing how these may be coded in .
" FORTRAN. The doubly- fmp}léd DO-loop notation for input- -output 1list LT
> . eiements is e;pla&ned in terms of nested DO-loops. This discussion is
daggered to suggest its‘phdmportance relative to the other topics that '\
are covered. . . ,
. e \ N . e .
\ 4 e 13 A .0 - N L) °
1 ! T L
s P i ®
2 °
. * _@ 2 .
* ’, “ ‘@2& £y -
e ge !
“ . g R .
6 ¢ o * . /
“J:“ -t :] . 5
,.;\\‘, . 9 -
' \ ? f
. . s .
L3 - i; '4
N . . L . i
. O ¢ . * . .
ERIC =~ - - ' w48 o -

B v R .
- _.,‘ . kg i Y N N i



s

Ansvef's to Exerclses Fhi-1

2,

Label

Statement or declaration ‘

-

60

70
50

. -

D050 I = 1, 50

"READ 60, ID, A, B, C
FORMAT(IlO 3F10. 59

D = SQRTF(A*2 + B¥%2 + C¥%2)
PRINT 70, ID, A,B,C,D

. | PORMAT( 1Hu,IlO k¥lo, 5)

CONTINUE
STOP
END

'
‘e

:

Label Statement or declaration
100] |READ 5, N
5] |FORMAT (IS)
DOS0I =1, N
READ 60, ID A,B,C
60 FORMAT(IlO 3F10 5)
SQ,RTF(A**Q + BR¥2 4 C**Q)
PRINT 70, ID, A,B,C,D
70 FORMAT(lHu,I;LO hmo 5)
50| |CONTINUE
* | PRINT 80
80| [FORMAT(13HOENDOOFUTABLE)
GO TO 100
END

Statemeﬁt or declaration

ko

“30

LTERM =

NLT = 1 :

IS = . :
DO 30 I 1, 50 ~

PRINT 40 I, LTERM, IS

FORMAT( lHu, 3115)

= NLT + IS
'ICOPY LTERM |,
LTERM = LTERM '+ NL
NLT = ICOPY
CONTINUE

STOP




TFL-

3.

g

~

Alternate solution With subscripts.
* values to\avoid using a zero subscript in FORTRAN. )

\ s

‘\

) . Statement or declaration

Label

IB.=0
Is(1) =
DO 60 I
IS(I) =

IF(I+1) =
IB =

4
1,62

[ 2.

DIMENSION IF(63),IS(63)
w(2) =1 2

IF(I) + IS(1-1)

IF(I) + IB

LA
4
»

101

Lsabel’

IF(I) ‘ .

(I - 3) 60, 5, 5

TO PRINT FLOW CHART SUBSCRIPT VALUE

™M =I-1

PRINT 101, IM1, IF(I), IS(I-2)

FORMAT(lHD,3IlO)
CONTINUE

Wt

-

STOP | . -

Statement or declaration * -

51

.30

CARNIVAL WHEEL PROBLEM REPEATED

DIMENSION NP(4) .

READ 51, (NP(I), I = 1 h)

READ 51, N i Cy

FORMAT (h115)

ISUM: = O

DO 20<L =1, N e .

READ 51, NS, M :

K = M#NS - ((M + NS)/l )=k

ISUM = ISUM + NP(K + ).

CONTINUE

PRINT 30, N, -ISUM

FORMAT(T7H AFTERD,I15,

INS,0YOURINETWINNINGSOARED, 115, THOPOINTS )
i | -f .o ‘

STOP ~

'y R

-

(Note the trick of shifting index
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5‘?' —Label

.

4
Statement or declaration

C
C

PAYROLL PROBLEM. MAXIMUM NUMBER

OF EMPLOYEES ASSUMED TO BE LESS THAN 1000.
DIMENSION T(1000), R(1000)

READ 101, N —i

FORMAT(I5)

PAYROL = 0. !

READ 102, (T(I): =1, N) ,

ONE TIME PER' CARD. IN HOURS AND HUNDREDTHS

A FORMAT(F10.2)

READ 103, (R(I), I =1, N)
UP TO 4 RATES PER CARD, DOLLARS AND CENTS
PER “HOUR '
FORMAT (4F10.2)
DO50I =1, N
WAGES = R(I)*m(I) 4
- PAYROL = PAYROL + WAGEY
PRINT 10%, I, WAGES
FORMAT(1HQ, 110, F15.2)
CONTINUE ’
PRINT 105, PAYROLL
FORMAT(1HO,¥25.2) /
STOP /

£
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Answers to Exercises Fi-2 Set A

%W; -~ N At , .
’ 1. Statement 2 should read .’
.+ DOLbJg=2,N | . . .
s * . b M
was missing *

aiﬁ)the statement:,follpwing the IF should read

3 FMAX = ABSP(A(J))

label was missing ) o id .

"2, DO statement should read

)

.

D0 103 =k, N2 .,

. v -

4
no comma allowed here!

Change MAi(, wherever it appears, to a real variable like FMAX.

’
’

L, - .
<

. r d .
.also COFY should be replaced with an integer variable 1like ICOFY.

- L] §

» ’
-

1 ) b "
.
-
'
.
P
- . N
¥
- « s
. 7
Sp .
. - 2
v ." - -
o= ‘*‘_'\‘ « .
S . . «
=, » L ’ - -
Ik T Rz - - G
- L PR Tl T S S PR ey
\)4 . ' ' Y ol % 48 5,"-‘
FRIC ~+ : ’ -
ki - Lo . o o-
‘ . IR
, « R e . .

: 3. Chenge FACT to an integer varigble, like IFACT or NFACT.
The DO statement is incorrect’ as written. It should read - )
. . ‘,-D010K=1’,N,,1 -
or DO10K=1,N .o .
k,  Either 1':he.DO statement should’ lad
k DO 10 K = 1 K .

. not L . ’

or the PRINT -st&tement should re'ad -

' : PRINT Syef,, LTERM
’ - not K o i R

e

E - N . % . ’ ( ) o -
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N Comment on the discussion which immedietely follous Exercises Fh-z Set A.
. oft n we use an iteration box to control the manipulation of a set of

. elements where the nymber of elements, represented by N, is previously
a551gned]a value. Sometimes we would like to assign a value to N to suggest
the empty set so that when the iteration box is encountered the initial test
is false, with the result that no trandfis through the Lbop are taken (i.e.,

s

no set élements are mapipulated)s

L

A good example arises in conhection with a problem to be solved'in
Section 5k {Set C Problem 2). There we are to write a procedure called
SIMPLIFY, to simplify the integer coefficients of an arbitrary polynomial

given its degree n and -the coefficients 0, 81y ey a,-

-

Simplification amounts to dividing each coefficient by the absclute value
of the largesi common factor. However, when the polynomisal is identically ’

éero, and'this is implied when n hes been assigned a negative value like
-1, our iteration box allows us to automatically avoi& the disaster of dividing

e

by zero. Thus in the loop, shown bg%pw N

l »

givide ai
by largest

common factor

if n= -l at the time we enter Box 1, we will &g immediately.-to Box 2 with-

out ever entering Box 3,,because 0 < 21 s false, f/l ) bt

Noy, when coding this particular loop in:FORTRAN there are two problems.-

B

First, the n + 1 integer coeffigients of the polynomial

By 81y 8.y saey 8
| 0’ "1’ "2’ ? "n ) .

cannot be assigned to varisbles 1A(0), IA(1), IA(2), ...; IA(N), ~because
*f////' “zero subseripts are not allowed in FORTRAN. So we must shift the index of
all the coefficients. That is, &y 1s now associated with IA(1), &) 18
associated ﬁith'“lA(E), etc. This meand that the initial value for the DO
loop index I is 1 instead of zero and the upper limit must have the value

-
s

h9 53 4 B
| e )




n + 1.instead of "’ That!s easy to f,ix.- We can write, say
rd ‘ N " ,

s Jrorl ) , ‘
- 50 I=1,N1 = : >
. ) . ,(/ 2 ~ -
Now we notice the second problem. If N is initially assigned -1, then
wHe >
=1, I will exceed NP1 vhich is now 0. If we

for the first value.of I
are using a FORTRAN II processor which generates code that bypasses this

test on the first go aroun& ' We now need tQ include the type of test mentionez

in the st‘udent text. For example: . .
12 . -
! -
-, ) IF(N) 3, 3, L
. : - 1l NPl =N + 1 ‘ . e
) : I = 1 1 s -
f . 50 N ;;' @'\/
“ L : - . o - .
.
i Y, .
¢ w»
. M ":;., ‘ ‘
? 7 . :
. .
) > b - ~47
) . i \
1 . . '\
Y N
' - M N 1
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Ansvers t0 Exercises Fli-2

,{1. Label Statement -

Statement

{p010I=2,nN2
COPY = P(I)

(1) = (1)

(1) = COPY
CONTINUE

3

Statement

D0O10I=5, N, 3
COFY P( )
R
CONTINUE P%

.'_-@-

Stgtement

e

|2 - /2
D0 10 T = 1, ND@
1) = B(1) -

N

’

-

,Lai)ej_ Stat emen,t';

B e e o W T F

-] -|woz =

€)= 2(3)
10} |CONTINUE

-\

-3

The alternate solution suggested in
the"l‘eaéhers' Commentary, is. not &, .
possible in FORTRAN. You cannot write °

DO 10T =1, N2 .~ -

This ig illegal.

R e e e N VY T

~Ww———~"‘1"'"’"7 o

. .

Ed

s - M

f‘ .
You cannot write P(NO2 + I) in FORTRAN.
" p 4

invalid subseript ‘form




- ™ . ‘ . ' o
" 6. Label Statement . Lo
No2B = N/2
‘ IF(N - (N/2) * 2) 3, 6> 3
3| |[K=meB+1
GO TO L ,
6] {K =-No2B -
. 4 |D010.T,=1, NeB© .
KK=K+1I - DR
- (1) = P(KK) .
—- 10| |CONTINUE - . -
. ’ S ,
7. Label Statement
. . DO 1(6_ I=1, K " “FORTRAN doesn't allow us to decrease
N LLL = N + 3 - S - .
) “SN+1-1 the'value of the loop counber as was
, P(1ir) = P(L) ' dpne in the equivelent flow chart box.
10| |CONTINUE . : .

" -

. M B o

8(a). ©° TLabel Statement:

; SUMCUB = 0. '

> ‘ "ID0 101 =1, 100 -
SUMCUB = SUMCUB + P(I)**3
10| ‘| CONTINUE

8(v).. NEG = . ' \

SUMNEG = . : .
DO10I = 1, 100 . -
IF(P(I))k4, 10, 10 .

LI |SUMNEG = SUMNEG + P(I) ¢ )

10| ‘|coNTINUE ’ R

+ 0 8(e). SUMCUB = ©. s
) SUMNEG = O.

SUMBIG = O.

DO 10 I = 1,400 , :

1SUMCUB = SUMCUB + P(I)*%3 V4 . -

IF(P(1))s5, 6, 6 . Co

SUMNEG = SUMNEG + P(I)

IF(ABSF(P(I)) - 50.) 10, 10, 7

- |SUMBIG = SUMBIG + ABSF(P(I)s . , :

CONTINUE _ e

‘

[T}

O~ o\

s . 9.. Label Statement f. . P .

COLSUM = O.
DO 10.I =1, 22 ' ' T
IF(I - 12) 4, 10, &4 - ’ .
4} |COLSWM = COISUM,,;+ P(1,K)
10| |CONTINUE !
_|PRINT 15, COLSUM ' .

L

p
. . .
« "
. ¢ ‘. . ./
-, 3
.
.




' » % .
- - { .
' . i | [ i
’ ™
. R c *
i i
- * *1 \) !
. 10. I:abel . .Statement - |
D010 J =1, 27 ‘ .
P(L,J) = P(L,J) + B(M,J) .
- 10| | CONTENUE
3 P ' ¢
: r- /
11l. ‘Label . Statement ! ¢
v, | DB10T=1, 27
. IF{J - X) 3, 10, 3 . .
3| |B(L,d)~= P(L,J) + 2.0 * B(M,T) ~
10f | CONTINUE (
W 12. ILabel Statement ' -
DO10I=1,N . “
B IF(ABSF(P(IS) - 50.) 10, 10, 3
10 |CONTINUE ) .
o é‘gNgogo This 1s s little more tricky to cole A
N 3| [w = P(1) in FORTRAN then'it mey appear et first.
IANY =1 : : .
5 A g . .
ko : ‘
{ . .
13. Label Statement s . - N
W =500 . ' - - .
D010I=1,N§ ) ¢ e " .
, J=N-IL+1 . o T ‘ g
. IF(ABSF(P(JD - 50.0) 10, 10, & .
, 10| {coNTINUE - - al . . -
: v '} ]GO TO.5 " ST ’ LN »
4 & (W= P(T) We have hed to use the loop counter I~ °
! < as an inéreasin*g cc;unter and then use, )
. I to define Y, which'is likea §
~ ., decreasing ,co{mt.er. R R
Y s - . - : L 4 M N . Y
/ | L ~ .
1h. Label Statement - o ! g ‘e
- - | ="0. « " .’\ , . . :- ' )t
S powor=a1, no N T :
IF(ABSF(P(1}) - ABSP(TM)) b, 10,000 . T c
I IF(ABSF(PGI))“_- ABSF(T)) 10,-°10, 5 © ™ ‘
5] |T = (1) . o
< 10| |CONTINUE : . P .
2 IF(T) 7} 8} ‘7 . oy - -ql:‘/\»’.- el B )\' . ¢
: 71 ;’(BINT 20 RCE oo )
N 20{ / [FORMAT{ SHONONE ) - ! C.a .
M JSTOP " oo
- w . r],\
h P - £ : PA . .\ ! . N
\\‘ AJ e
- ) _.*:\7 B B3 Y - ) | 7 ‘,. . .\ Lo ‘o .‘
[ \ . . , L .
o . 57 - o
~ » - 8 53 . s .' <(fk \} N .
i - < . \. .




15.  Label

Statement

10

20

e\ N

Label

11F (P(1) -

DO 101 = . ‘ v
) 10 % 3) ! :
LCONTINUE :
PRINT 20
FORMAT(5HoNONE )

L
-

| sTOoP : i !

= P(I) °~ ; ' * /v

IK I R 1l . ‘) f N

DO 30 K = IK, N

IF(T - P(K)) 6y 30, 30" °

IF(P(K) ™) 7, 30, 3o
= P(K) ,

CONTINUE

. L] LY
A A AN H

Statement

P

SMALL = Q(L, 1)
DO 10 J=2, N
IF(SMALL - Q(L
SMALL = Q(L, 3
CONTINUE

J)) 10, 10, & |

+

Statement ) ’ L .,

o

Aruitoxt provided by Eic:

" |IROW =

D0O10K=1,H8 " S ,
I=M-K+1 i ’
IF(Q(I, IR) - T) 10, 3, 3
CONTINUE . .
IROW = 0" ° ..l « oo oo o
GO TO 5

BIG = ng,. IR)

.

a
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Angwers to Exercises Fli-2 ‘Set C /
L .

1(a) © Label Statement or declaration

" DIMENSION X(50)

READ 50, N

50 FORMAT(I3)

READ 51, (X(I), I =1, N)
51| |FORMAT(SF10.5)

C ONTINUE
PRINT 52, FNUM
FORMAT( 1Hu ,F15.5)
STOP

END

St emeﬂt or declaration

FNUM = FNUM * (X(J) - A)

DIMENSION X(50)
50, ¥
RMAT (I3) - .
51, (X(I), I =1, N)
ORMAT (5F10. 55
READ 52, K, A -
FORMAT (13, F10.5)
FNOM = 1.0
D010 J =1, N
IF(J - X) 7, 10, 7
FNUM = FNUM * (X.(J) ~A)
CONTINUE *,
PRINT 53, FNUM-
FORMAT(1Hn,F15.5)
STOP . .
END | :

-
e oy e

,Statement or declarqtlon.

-

DIMENSION X(50) \
|READ 50, N .
FORMAT(I3) .

READ 51, (X(I), =1, N)
FORMAT(SFIO 5)

READ 50, K

DEN = 1,0

D010J =1, N

IF(T - K) 7 10, 7 °
/|DEN = DEN * (X(J) - X(K))
CONTINUE

JPRIYT 52, DEN

FORMAT( 1HD,F15 5)

STOP




ﬁ.abel Declaration «

DIMENSTON NP(4) .

READ 50, (NP(I), I =1, k)

50| |FORMAT(LI1S)

READ 56, ICV.

ISUM = O

DO 10 L = 1,1000

READ 50, NS, M~

K=M+DNS - ((M+NSk/h) =L ~
ISUM = ISUM + NP(XK + 1)
IF(XABSF(ISUM) - ICV) 10, 10, 8
CONTINUE

PRINT 52, L, ICV, ISUM

FORMAT( 1Ha, 3110)

STOP

Comment :* When we gave the students a 115t of! FORTRAN function
names in Teble F2-2 we failed to-tell them about XABSF, i

~

4

,
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Answver _{:_o Exercise F4-3

] .
Rey'ised flow chart
4

| IIAII "B" Hcll
) "D" .

Statsgent or declaration %

PHINT 50~ '

FORMAT(1H1, ‘13X, 1HA; 9X, 1HB, 9X, 1HC, 1LX, 1HD)
ASEPABATEPRINTSTA\T;E«ENTI USED&%P}?E'NTABLANK' .

LINE )
_{ERINT 51 LR L L 5 e o

T (1Ha) ..
D ey 2 A, B C b4
FORMAT(3F15 15 : *

= SQRTF(A*278 Bxx2 + Cxx2)
.PRINT§3,A B,GJ) X
FORMAT(1X, FI5.1, 2F10.1, F15. 1)
GO TO 3 . .
END : .

E

Coni'menﬁ- There &Ss another way to create the extra blank 1ipe. It is
with the use of the slash which is‘the end-of- record symbol used in

format code. X\rle have decided to omit this in our presentationwof %K‘

FORTRAN to‘ Students. Its use does not add enough to thésunder- o e
standing of programming to warrant inclusion--but you should at least
be aware of its existence. If we want to skip N 1ines ai‘ter printing,
ve simply add N slashes at the end of the format.

50 FORMAT( 1HY,, 13X,2HA, ~— 1HC,14X,1HD/) causes extra line to, -

be skipped
In this way we eliminate the need for Statement 10 and its associ&ted
FORMAT declaratiom :
?
s7 01

H

“ERIC |
e

1




CTES
L -

a
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‘'™ Answvers o Exercises Fi-4

1.

Label

'Statement

BIG =
DO 20 I
DO 10 J :

N
IF ABSF(BIG) - ABSF(P(I J))) 5, 10, 10

BIG = P(1,J)

- |CONTINUE

CONTINUE ° |
PRINT 50, BIG,

Statement

TLARGE = P(1, 1)

“{IROW = 1

fcob=1 "
DO20I =1, M

D010J =1, ¥
IF(TLARGE-P(I 3)) 5, 10, 10
TLARGE =P(Iy.J)

IROW = T; .
ICOL = J

CONTINUE

CONTINUE

PRINT 50 mmF, IROW, 1001

Statement

"[eo T0 10

" |zLEAsT < 0.
" |ZTALY = O.

D020 I =1, M,
DO 10J =2, N,
IF(P(1,J)) 6,
ZTALY & ZIALY + 1. ,
IF(ZLEAST - P(1,J)) 10, 10, 7
ZLEAST = P(I,J)°

CONTINUE

CONTENUE .

PRINT 50, ZLEAS‘I‘ ZTALY

Statement

DO20I =2, M
Do 10J 1 N
P(1,J) = P(I,d
conmmm
CONTINUE

) + T * P(1, J)

v

alternatively (and better)

* 40

50

D0 50J =1, N
TEMPr-P(lJ)*T
DOYOI=2 M
IJ)—PIJ)+‘I’EMP
CONTINUE

CONTINUE .




5.  label Statement Tt

D020 J = 1,'N . "

PMIN =+P(1, J) - ' RN

IROW = 1

DO10I =2 M T <
IP(PMIN - P(I J)) 1, 5,5 ° e

5 |PMIN = P(I,J)

. IROW = I . .
- 10{ [CONTINUE : e - ’ v
- ~ 20| |CONTINUE - - ) ' p
PRINT. 50, PMIN J, IROW .

- 6. Lgbel Statement . ~
) SuML = 0. . ’
DO20I =2, M
. L=I-1

! DO10J =1]1
SUML = SUML + P(I,J)
. 10} {CONTINUE . /
"= 20| |CONTINUE A )

: @

Commenf, l: Students are liable'to be careless’on this problem as the

iteration box l - -
. ‘ 3. -
JTe1 oo
: J<I}—p .

. e Jeg+1 ’ T ‘

e " . * . ) ) . i
*  <is not the- same as , . DO 20 J=1,1I . .

@ - ’ - T .
and to say - ,‘D620J<1, I-1 o -
is illegal. . Ces ~. illegal ’
: NS R - ~ T

Comment 2 Ref-er 40-thHe comment in the TeacherseCoxmnentary of the Main
Text on this problem. It is e that §ox;2 can be redrawn as ‘ N
oY N

" I ("‘i./

, [ FeI+

; ~ \
without changing the effect °,£ the algorithm However, we cannot make
the corresponding change to the correspohdlng DO statement when using

many of the FORTRAN IT- processors. +. If we' wrote 0 .
A . » .,

v " © DO20TI=1,M7 . N T
;\}!\ * ’ t ~ ' . '

' then when enter:ing the sta.tement " )

\é";f ' A i k& ?*% e

L ) ¥ ‘ T t - '

T‘i‘\ ' ‘ 60

iy } 39

O ‘ ' . . o .ﬂ . : . V-
ERIC T R
: :

Yl




H

1y

Y

. e

(vhere L <L

1 exceeds I

.
1 x
7. }label Statement
o SuM 2 = 0.
ot MMAX, = M - 1
§ DO 20 I = 1, MMAX
‘ IPL=I+1 .
/ ~ DO 10 J = IP1, M . o
i SUM 2 = SUM 2 + P(1,J)
10{ |CONTINUE .
. 20| |CONTINUE
, 8., Label Statement'
' IANY = . _ - N -,
LIMIT = M'- 2 . '
DO 20 L = 1, LIMIT ‘
J=M+1-1L . % .
ZLAST = P(1,J) :
M1'=J -1
D010 I = 2, JMLgh - T
. IF(P(I,J) -'2. * ZLAST) 6,6, 7 . S
6 |zLAST = P(I, J) .
10| |CONTINUE T
GO TO 20 A SR
o ‘ 7| |PRINT 50, P(E; J),I J - s e,
L TANY = 1 .
. 20| |CONTINUE e 7
IF(IANY) 11, 10, 11 _
. 10| |PRINT 60 T .
: 60| |FORMAT(SHONONE) . /
: 11 -
€ ©d
Ay i’ "
? * B . N 2
T See the Teachers Commentary of the MaSQ Text for alternate- :f.;low chart
solutions to Problém 8 « e s &
’ 4
- . ” 4 B . . ¢ ————
. ’ ’ " - 4 .\
- s,
D ‘ -
—"" 3 * TouT - ,’ 4 Lo
i . ‘
| T, v
" . ~ 1 . ;\. I.
' : CoLe s 75
3 S A SO . o S .
S (G P R g
¥ N &

v bOlOJ—l,L_ PR

- l) there will be n$ initial test made to see if J vwhich is

which is 0. If the test were mede all would be well,

E——

(3



':‘T' ’n 3 i '_ 3 ’: % ! J éy
W - -~ ? & < v ‘ ;}
13 v * 3 b y ﬂ‘l} ‘
. gog .’ N . ] ’ . . t’
- . ) - ‘ . b { ) . .
Ansverg to Exercise Bl-b SetB - . C é‘} . 7 P -
. - g . . S | ¢
.1(a), Label  Statement or declaration T 5 T ,
FPE C . | |NUMBER.OF NONCONGRUENT TRIANGLES WHdSE SIDES B
? C ARE OF INTEGER LENGTH Lms'rmnmo 2 N
v 1s=0 .
, DO 50 I = 1, 00
‘ 53 =1 32 - -
‘ . DOhOJI=JT, I
, IS = IS + 2¢J - I
. ko . CONTINUE .
Lo S50 CONTINUE :
‘ , *| |[PRINT 100, IS -
o 100 | | FORMAT(T10) . L —
STOP .. . L -
, END - . ‘
A (b) Lebel' " Statement or declaration -
toLC ACCUMULATED PERIMETERS FOR THE S TRIANGLES ~
> - C. COUNTED BY PRECEDING PROGRAM t
' IP=0 ‘ A
: DO S0 I =1, 100 ,; -
JJ=1+1/2 -
. DOKWJI=JJ3, I ) :
, ‘ KK=I-J+1 -
’ : Do 3o K=KK, J ' . -
‘ = +I4T K o ‘
R . 30 .. CONTIMPE - R
R ‘ CONTINUE sl e R
- N 50| - “ - CONTINUE' ) _ .
> K PRINT 100, IP ' L . °
; 1064 |FORMAT(I10) -
. STOP . . “
‘END B
e T T e o Try m w7 BN - LR f ~
s . q N ’
- ! '
. 2
‘ p - \ . *
) ; ! o - e
- ¥ v ) 4
< S ' po _
. & ] A 2 [
Lo ! - o
» 61 > ‘) ‘{} /\ . l‘
PEY ) . C
: ' ‘ 65 - R m— , s
. ! * R G . i SR
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TFL

‘ Answers to Exercises Fhi-h Set C .

1.

2!

B

Label - Statement
g READ 50, N
50| |FORMAT(I5)
: FN=N
LIMIT = SQRIF(FN) .
DO 10 K = 2, LIMIT
31 |IR(N - (N/K5 * K) 10, u 10
- 4} |PRINT 51, K. - .
51| |FORMAT(1Ha,I5)
N = N/K :
] 7|60 T0 3
10| CONTINUE
IM(N -1)7, 8,7
7| |PRINT 51, N ,
8} |stop
END
v R , - s
Lebel © Statement or Declaration. ™
DIMENSION A(5oo)
READ 56y-N
50| |FORMAT(I5) .
READ 51, (A(I), I =1, N) -
51| |FORMAT(4F10.5) .
NML = N -1
DO-20 J = 1, MML .
IF(A(T) - A(J + 1)) 20, 20, 5
5( |COPY = A(J)
A(J) = A(J + 1)
A(J+1) =goPL . & o
” LIMI‘I‘ =J-1 .
/" | |IR(LvaT) 30, 30, O O
'.30] |60 T0 20 ,/—'7
4ol |DO 10 L = 1, LIMIT o
s K ="LIMIT +1--L -
. 'IF(A(K) - A(K + 1))°20, 20, 8
8| {cory = A(K)
A(K) = A(K +1)
A(K + 1) = COPY
10{ |CONTINUE ’
20| |CONTINUE R
oy | PRINT 52, (A(I),’I =1, N)
52 ¥ | FORMAT( 1Ha, 4F10.5)
STOP
mD .
1
- ) .

o

prevents inner DO from
being executed when LIMIT = O

-




Statement

DIMENSION, A(500)
READ 50, N
FORMAT(- 15)

READ 51, (A(K)
FORMAT (“hrlo 3

DOZOI: , WML
I=N-1
DOlOJ
IF(A(T

\&V
='1, N)

NMI
+

1)) 10, 10, 5

=1,
) - &(3

COPY = A(J) .
A(T) = A(F + 1)
A(J + 1) = copy
CONTINUE
CONTINUE
PRINT 52, (A(K), K =
FORMAT(I;FlO 5)
STOP :
|END:

"

Statement or declaration

DIMENSION A 100), IB(lOO) :
READ 50, N .
‘|FORMAT (15)
READ 51, (A(I)S I=1,N)

-

FORMAT (hmo 5
MAXING = .
D020 J = 1 N
B(J) =1

prevents inner DQ from being
exeoited when JM1L =

DO 10 K = 1, JM1L - : ‘
IF(A(K) =~ AfJ)) 10, 10,"5

IF(IB(J) - (IBLK) F1)y 6 6, 10, 10
|IB(3)-= IB(X) +¥- .+ . e ..
CONTINUE -

IF(MAXINC = TB(J)). 11+ 20

MAXINC = B(J)

CONTINUE~ "~ -

PRINT 52,° “ MAXINC®

FORMAT(lHu,IS)

STOP- &
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Use of the computed GO TO0 statement  * .

LN -

FORTRAN II- compilers for the smaller computers sometimes .do not allow ug’

< to deflne FUNCTION subprogra.;ns All FORTRAN compilers. do, however, provide
‘the’ so-called computed GO TO statement W1th this type of statement we can
similate the - actlon o? a, functional reference as part of the main program.

’
'

.,

T We -give first a brief definition of. the computed GO T0 and then use it in
) simulatlng the FUNCTION subprogram given in Figure F5-2.
[ R I

LR

Suppose the 1nteger vari‘a‘ble K -is assigned a value, k, 1in the range
~ I <k< m where m is some small number like 5.. Now at certain points in

o.a program suppose we would like to GO TO ,oné of a set of m statements whose

.

labels are 19 Sps eeey Sye  With each value k of. K we associate the
- statement label ‘sk‘ so that if k is the <value of K, we GO T0 1label .
Sy+ The FORTRAN statement thdt accomplishes this has the form )
- . ‘ . -
. ‘ GO T (sl’ Sp1 S35 -ees sm), K - R
y _Ebcample.._- . - . . , ' T

P . - . i

. “ g0 10 (105 19, 52, §, 17), K

Aol F 3

. Means: Transfer control to the statement labeled either lO, 19, 52, 6, or
Ry when the Value of K is either 1, 2, 3, b,
the value of K is not in the proper range,

. Wwhat will be the’next task executed.

.or 5 respec‘t?lvely. ir

no gharantee is given as to o

[ Lot ’ . ’ ¢
o The flow che@®®equivalent of this statement is: ’ )
N 1 - x
. « o . )
. . L %} .
o @ - * :
. ¢ R
’ . - 2%
- A3
. ¢ ¥
’ . ot . L3 .
v % ¥ . | é
\ , 12
I - .gs. id . N
- ) . ) ) - :
. /,‘ L . N .. , - h/‘
v y . R s 2R . i - v -
.o - ' ‘ - -
o ey |
¢ ‘. . % * -
. @ i . s
O . v S * 65 . »
'"ERIC. . : . ~

.- .

<} s LR R

&
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. ¢ ‘ . . ’ "y

The computed GO 70 provides gs wi‘bhweconven & swﬁtéhing mechanism for

returning 1o & point of call ~sinn11ating the automatic ‘return-that’ is provided

by the REIURN -statement . in a subprogram. ® - : .
. . We now il].ustrate the switch:lng mechanism for a program much S.ike the main
' . "-flqw shart shotm_in Figure 5-‘6 but ‘which contalns ﬂﬁ}edded‘in it the heart of °
’ T»"_‘- the algorithm used in the re'i‘erence flow chaﬁt in t]s,e same fi\g;re There are
Y . two .po:.nts of, call at. box 1 and at box l& Supfbose the detai,la of these boxes w\e{e
[fcarsx&]  ama " [PebxdA] A
3 . r

o ‘

i The correspond.tng FORTI’RAN statements ar
-,

[T QR P,

’ 11 l;Y=A+B*.SQRTF(X 4 |TRMP = N -
- *. . ’ : P =4. /SQRCI'F‘(TEIAP) ‘-
) Suypope the square root algorithm is place( in the progra.m beginning at
- the statement labeled 100. © Then we m:.ght revise statements 1 and L. as
: * ‘ - * s\
t e, In placE"of"Statement T . In plaée of’ Statement »
. . . # . P T - .
B hflz e ) wjr=2
o }ARG = X . ARG = N N
. . GO TO. 1Q0 ’ GO 10 100 ° .
: 51 |Y =4 +B%ROO? . __/ 61 |p = k.. RooT .
- Y.~ v o ‘ .
. . ] g .

- . ' / s, A s
) ., The coding at statement 100, would end in a computed GO TO as shown below:

. . . ]

A

__ 100| |6 =1.0- ’ - ]
N _2'H=O.5*(G+ARG/G) ” -
N J * |IF(4BSF(H - G) - .0001) 5, 10, 10 ..
10/ 'f6=H . “ .
. GOm0 2 ° o ; e B
S 5| |ROOT = g ) L
. . | dco o (51, 61), R Returns control to Statemerit 51
< 4 T g ” 7 or ledepending on the poirt
FAR , . ) * of calls ; -3
x - . . . . R P . " » . .
. . Answérs to Exercises ¥5-1 5 L Joeo .
- ) . . L aYternate °
. L) X - ) - —P_‘—
1. ’ FUNCTION CUBRT(A) _' .| |FUNCTION CUERT(A) i
. G = - e =1 o
- ’ 2| |H = (2 * G + AJGx*2)/3. 2| |CUBRT=(2.%G+4/G*G)/3.
L. . ‘ IF(ABSF(H - G) - .000Y) 5, 4, & IF(ABSF(CUBRT-G)- 0001)
: 4'le = H . : -5, 4,k |
L " . ]GO, To 2 . ' y| |c = Cuse \
b o ' 5| |CUBRT = H i GO TQ 2 . . |
- .| |RETURN . oy 5| |RETURN '
&) ' . ’ . '
- E lC L . R P . {569 - ’ o oo <
; oo . ‘ . "y




t 4 ! : .
- » 'ﬂ“j
. . s ‘
- N - i )
2, FUNCTION FUNCT(X)
FUNCT = (3. X -2,) * X +1.
. RETURN '
END ' ¢
H ) A
-
3. FUNCTION ABSOL(X) * a A
- IF (X) 2, 3, 3 ' .
, 2| |aBsoL = ’x - . R
GO, TO 4 - ,
3| |4Bsor = x ‘ : f
4| |RETURN o - .
; . END ) ~ :
Answers to Exercises F5-3 Set A ,
. °
¥ 1a). FUNCTION FUNCT(X,Y) & . -
) : FUNCT = (‘(x**3 +Y)2 +5,)/(ABSF(X) + 2.)
/ RETURN . ,
/@vq .| |mp o o \ . L ‘
- (v).. ‘L'IY Z FUNCT(R,S) +6.,% 0" oo _
- . ' g, . " .
"2, \ FUNCTION RIGHT(A B c) L ' s o e
. 1IF¥C) 7, 7, 2 PR . ~
~ 2| |IF (B) 7, 7, 3 ~ . s
3, IFv(A) 7;»1,( - .
4L |IF(C * ¢° A¥A+B*B))5,8,5 '
5-'I,F(A*A-(B*B+C* 2 5, 8, 6 , . ’
T, 6| |IR(B * B - (AW b, 7, 8, 7 *
"‘ * 7 RIGHT 'ﬁ : l‘ - (‘;— \
’ RETURN ]
. 8] |RIGHT = 1 ’ — ‘ ‘ .
T ¢ i ‘ RETURN . 0 -, ’ . -
. - - ’ j 3 ' g R . . ’
3(a) : FUNC<’ION XMAX (X, ¥, z) S o -,
- . XMAX x - . - ..
TR - Y) 5, 3, 3 . -
3 IF(XMAX -2)6, 4, 4 . - .-
- L - e . ‘ .
- 5 =Y . ! . .
. GO 10 3 . ' o ’ ' ’
6| [sMax = 2 ; 7 - . .
w\(' - k) " . s -
\ . . A .
o (B). "| |READ 11, A, B,£ ‘
; XLRGST = XMAX(ABC) T s "y
: . ||PRINT 11, XIRGST ,  ~ ‘ o L
. STOP £- : N .
11| :|FORMAT. (3F15.8) ﬁ g .
‘N . ‘| EvD N 4 . -~
", % C DEFINITION OF FUNCTION XMAX GOES HERE, o S
W ® ) ‘ cT . : :
’]:IKTC * - 67 . 70 t T

L4




N . - o s s - ~ J‘l - " -
‘ ' - - . . \. ,ﬂ
- 75 )
- ) . e ‘C .
‘*' . -} . -" . B % . . . .
L., , Let a zero value for IQUAD represent " error exit for a point on & B
coordinate axis, T <y
N © o
FUNCTION IQUAD(X, Y) * . .
JIF(X) 5, 8, 2
2| |IF(Y)uk, 8,.3 . .
. 3} jIQuAD = 1 R
-+ | |RETURN .
) 4| |1QUAD= 4 . <! )
’ RETURY . oo
5| [1R(Y) 7, 8, 6
. 6] |IQUAD = 2 I
- RETURN J
- e 7 IQUAD = 3
RETURN .
8| tIquap = © « . .
Y4 RETURN - - ’ «
’ " m * o
i ) ' 4 -
- . ~ | . ’ -
5. . * [FUNCTION INTSCT(X1,Y1,R1,X2,Y2,R2) o L )
: ' l1r(R1) 12, 12, 2 . e )
. ; 2| |1F(R2) 12, 12, 3 A ]
- X * 3| [pIST = SQRTF((X2-X1)*¥2 + (Y2-Y1)*»2) ;o0 T
IF(DIST) 5, 10, 5 ‘ o ) .
5{ |IF(DIST - (R1+R2)) 5%, 7, 51
51| |IF(DIST - ABSF(R1-R2)) 6, 7, 6
« 6| |tr(DIST - ABSF(R1-R2)) 8, 61, 61 { ,
o 611 |IF(R1 + R2 - DIS®) 8, 9, 9 . - ‘
9| |INTSCT = 2 - 4 oo .
- n RETLIRN A R . _ » .
10| |IF(R1-R2) 8, 11, 8 - . . R
P 8| |INDSCT = 0. .
o _|RETURN i )
11| ‘{INTSCT = %00
. RETURN - L .
S, 7| {INTSCT = L , v T .
Yo . RETURN * B
. I2| |INTSCT = -1 * c
C RETURN ' w
e END . \
! L A2
. ' ; z - _&&&: oA ,
s 6, FUNCTICN ANYRT(Y,N) . .
- " N = N ”
N G=1 . A\ -,
. oo 101 =1, 10 .
. ‘ H=y/eex(N-2) = <
spe IF(ABSF(G - H)-- ,0001) 6, 5,5 +  *
3 s{ |7 6= ((x-1.)2 &+ H/X . .
10] | CONTINUE <
. [ .. 6| |ANYRT = €& . * . ¢
. RETURN ., . . .
R A - U
- . @ 68 . - .
. { ¢ v ‘ o~ = *,
o e S e e et




FUNCTION TIRA‘I‘E(N R,TL)
| - TIRATE = TL _
RATE = .01 * R -
DO 10I=1, N, .
TIRATE = TIRATE ¥ (1 + RATE)
CONTINUE
RETURN . . ¢
END K

"Alternate solution:

FUNGTION TIRATE (N,R,TL)

TIRATE = TL * (1. + R/100.)w* N
RETURN

END

Comment : >

- There i$ in FORTRAN II a so-called ' statement functlon" form of

functlon definition whlch would be appllcable to the alternate solution.

(We do not feel it is important ehough to inject thls in the student text.) -
Uslng this statement- function form, éne can write the whole function

definition as a single declaration: e

c - THE FOLLOWING IS THE COMRLEI'E FUNCTEON DEFINITION
TIRATE (N, R, TL) = 7L » (1. + R/100.) N,

IF ((1/12) » 12 - 1) 100, 7 100
PRINT 101, I, X, Y
CONTINUE
IF ((ISWICH) - 1) 10, 9, 160
PRINT 102, MONTH
STOP
FORMAT (1HO,Q15,2F10.2)
FORMAT(IOHGMONTHSG-D Ie)
END

Aruitoxt provided by Eic:
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7(v). \Alte'rnafe solution T .
|zswrcH = 0 T, '
X = 100, .
i Y = 100. . : ‘.
DO 100 I = 1,36 -
X=TIRATE (I, 1., 100.)
Y=Y+ 1.125
IF(X-Y.)665 o -
5 . ISWICH =
, ' MONTH = 1
! 6 IF((I/12) * 12 - I) 100, 7, 100 .
T PRINT 101, I, X, Y -
100 CONTENUE - . :
: IF({ISWTCH - 1) 10,9, 10 -
9| |PRINT 102, MONTH .
10| -|STOP ’
101}, ,|FORMAT(1Hg, I5, 2F10. 2)
. 102}* _éORMAT(lomMONmSma 12)
e
- aaman ° M j
7(c). Alternate solution .
X = 100,
N =1 .
3] |Xx =X=%1,01. .
IF(X - 200.) 6, 5, 5 -
5| |PRINT 101, MX, X
STOP
6] INK =M+ 1 4
{ GO TO 3 -
101{ |FORMAT(5HONXO=,I5,3HX0=,F10.2)
END .
)
A“-we to Exercises F5-3 Set _§
1. ,»Labe;, Statement or declaration .
C GREATEST COMMON DIVISQR AS AN INTEGER-VALUED
o FUNCTION CALLED KGCD
) FUNCTION KGCD(KA, KB) |
R , IF(KA KB) 5, 5, [
o = KB, ]
3 -’.‘“ . m'= I‘(A
. KA = KR ° .
5 lF(m) 6} 1} 6 -
. © .6 m:_ma-(xcs/)*m
KB ="K Y . !
- Rl ‘lKA = m . . a R /
. G105 T ‘
. " 7] [XaCD = KB N
RETURN 4
END - v e .
14 v, ¥ -
Iy o : c)

[

i
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2. Label , Statemént or declaration . . % A )
c GREATEST, COMMON FACTOR ALGORITIM oo
C. CALLED KGCF. IT CALLS ON KGCD f
. FUNCTION KGCF(%A,KB,KC) . fes
o =" KGCD(KA, KB). v : .
KGCD xccn(:oc,xc)’ oo
RETURN v . .
f“ 1y . ’
2 Ed
3(a). - )
" Label Statement or declarstion . . .
¢ | [VUMBER OF NON-SIMIZAR TRIANGLES AMONG T
c THOSE OF INTEGER LENGTH LESS THAN 100 :
IS = T .
DO 50 I =<1,~100
I3 =1+ 1/2
DOL.J=47, I
KK=I-J+1 .
DO 30 K = KKy &
. IF(KGCF(I,d,K) ~ 1).30, 6, 30
6 IS=1Is+1 7
30 CONTINUE ’
ko GONTINUE, . \ R
50 CONTINUE .
. PRINT 100, IS
100 FORMAT(IIO) )
A ¢SEOP DRPTY - .
‘3{ « s e - . .
O :-. . ) ] . , .
3(b). Statement 6 to be replaced by .\
6| !NS:NS+I+J+K ’
Comment : In case students run this.problem and ‘also Problem b on
the computer, you will probably want them to cut down the size of
' the problem,otherwise excessive computer time may be’ required.
For example, triangles whose lengths are less than .50 might be
illustrative enough. Likewise in Problem L, you could consider
v all numbers 'lesg then ,10° instead of .109.

\ . . -
R . - ? -
. rd

s
13
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Label

%

L i

E"3 -

Statement or declaration

DIMENSION ICUBE (999) -
DO 60 I = 15 999 . -
ICUBE(I) = I ** 3
050J =1, I

ITEST = ICUBE(I) + ICUBE(J)
IF(ITEST - 1000000000) 6, 60, -60

6 K = I - 1 » 7.
L=J+1 . ‘ -
7 IF(L - K) 8,8, 50 o
8 .IF(ICUBE(L) + ICUBE(K) - ITEST) 10, 9, 11
9 IF(KGCF(J, K, L) - 1) 13, 12, 13
10 L=L+1 C
GO TO 7 ' :
11 K=K-1 : ' ‘
GOTOT
12 PRINT 101, I, J, ITEST, K, L
101 FORMAT(I6, SHOCUBEDDHQ, 16 , GHOCUBEDD=O,
1 110, 3HO=0, 16, SHOCUBEDG+Q, 16, 6HOCUBED)
13 L=L+1 ] 4.
K=K-1 © «
.60 T0 7 . : .
50 CONTINUE R
60 CONTINUE . -
STOP
END R L2
' 8
‘\_ e
] .
% , .
- »
Py ?
1O .

N

Y
N
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-~ 1. SUEROUTINE ABSOL (%, A:BSX)
B B IF(X) 2, 3, 3 .
2] |ABSK =
, RETURN
3| [ABSX = x
TEND 7. . ’ - .
\ < -
2(a). SUBROUTINE CXADD (Al, BL, A2 B, A, B) * *
\ A 1 + A2 .
. = Bl + R -
RE‘I‘URN " )
AEND g sl . * “
(). . SUBROUTINE CXSUBT (a1, 131, A2, B, A, B)
. - = Al - A2 .
i B s BlL-BR . ’
RETURN .
l) - m .
., L
(c). SUBROUTINE CXMULI¥(AL, B, A2, B2, A, B) -~ £
L A= AL * A2 - B]. *h? . :
f B = AL * B + A2 ¥R '
R Y . } . .
(a). . SUBROUTINE CXDIV (A1, 131 A2, B, A, B)
. DENOM A2 % 2+ BR )
-(Al*A2+Bl*BQ)/Dm‘JOM"~ ” 4
=y(42 % B - AL * B2)/DENOM » o !
4 |mNp - . - - . ke H
& Kt "3
- .- (e), . READ 11, Al, Bl A2, B2, OPER
o= .o o7 | |PRINT 1, A, Bl, s ,OPER
: . 11| |FormaT (5F10. L) ' i
o IF (OPER - 2.) 4, 5, 6 . .
: %] |CALL CXADD (A1, Bl,AaneAB) . : N
GO TO 9
- 5] |GALL cXsuBr (A1, Bl, A2, B2, A, B) oo
. ‘7 .. . Go mg . - . —w’ -~
- 6 IF(OBER - 3.) 7, 7, 8
7 CALLC)MM(Al,Bl,AzBQAB) _—
GOT09 - . »
8| [CALL CXDIV (A1, Bl, A2, B, A, B) . R
9| [PRINT 12, A, B ' .
* 12| |FORMAT (ummo b,1H + mo 4, 1HT) ' e
| lao 0 1 - ~ ’ . :
. END ) . ' Y
c DEFINITION OF CXADDH'CXSUBI’, CXMULT; CXDIV GO HERE S
, END o 76 | ' ' y
Q . ’ - . ¢ a .
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.

*

3. A normal exit is indicated by ERROR = 0. If ERROR = 1, then K< O,

~

SUBROUTINE SORT 2(K, A, B, ERRER)
DIMENSION A(1000), B(aoooﬂ i
IR(K) 6, 6, 2

ERROR = Q -

LAST-= K - 1

DO 50 I =1, LAST

IF(A(I) - A(I+1)) 505 50, 5

SUBROUTINE COUNT /(?,NOFAC)
IF(N) 5, 5, 1 '
NOFAC = O

XN =N

IBOUND = SQRTF(XN) - 1
DO 3 K = 1, IBOUND

IF(N - K * (N/K)) 3, 4, 3
NOFAC = NOFAC + 2
CONTINUE .

IF (N - K * K) 8, 7,:%
NOFAC = NOFAC + 1

RETURN

NOFAC = -1

RETURN

Note: Since the argument of SQRTF must be floating point, we ¥
XN as the floating point representation of N.

’
~ .
-

(v). DO 2 N = 1,1000 N
- FCALL COUNT (N, IFAC)
IF(IFA§%2) 2, 3,2
PRINT 1T, N
FORMAT (1105
CONTINUE
STQP ‘ :
mD -

DEFINITION OF °SUBROUTINE COUNT GOES HERE

.




g

5(a).

10

11

\O Co

(v).

b

DIMENSION. IPART (50)
IF (NUMBER) 8

N=1

IPART (1) =

IF (NUMBER - 3) 9, 9, &4
XN = NUMBER,

IBOUND = SQRTF(XN)

DO 10 K = 2, IBOUND"

N=N+2a

IPART(N - 1) =

IPART (N) - NUMBER/K .
CONTINUE

N=N-1

DIMENSION IA(50)
|po 101 =1, 500-
CALL ALQ¥OT (1 N, IA)

IF(N) 9, 9, 4
ISUM = -
DO 6 J. =1,

ISUM = ISUM + TA(T)
CONTINUE

IF (I - ISuM) 10, 8, 10
PRINT 21, I

CONTINUE ,

GO T0 11

PRINT 22

STOP

FORMAT (I10)

FORMAT (11H IMPOSSIBLE)
END .

END

¢

’ l/a%.:; ﬁ{f;;

The first Tive perfect numbers are

%

IF(PART(N) - PART(N - 1))/9, 11, 9

DEFINITION OF SUBROUTINE AIQUOT GOES HERE

-~

: SUBROUTINE ALQUOT ( NUMBER, N, IPART) -

IF (NUMBER - K * (NUM”BER/K)) 10, 7, 10

6, 28, 496, 8128, 33550336.




T 3 ) N )
. TFS ] . - _ . .
. -
‘F‘ -
5(c). Let B ,be an array. B, is the sum of the aliquot parts for nimber 1.
. . . \ -
T | DIMENSION IA(5G), IB(500) ! ‘
’ D050 I =1, 500 | . < - N
CALL ALQUOT {I,N,IA)" . . )
’ IF(N),/ll, 11, k e 3
LI |ISUM = . :
D 6J = . i ‘ — \/
p , + | TSUM = ISUM + IA(J) . . - : |
- 6| |CONTINUE ) & ¢ ‘
,{ IB(1) = 1ISUM - ‘ :
‘ IF(ISUM - I) 9, 50, 50 , ] — ‘
o "9| | IF(IB(ISUM) - I) 50, 10, 50 —
10| | PRINT 21,, ISUM, .
50{ [CONTINUE . P
: GO TO 12 : . 1 g
. . 11| |PRrINT 22 o . .
.- . 12| {sToP . o ; ) ' #
21| |FORMAT. (2110) S _ B =k
22 FORMAT (11H IMPOSSIBLE) . |
. Jt |EvD .
- > C DEFINITION OF SUEROUTINE ALQUOT GOES HERE i ,
END ¢ o / -
o N - . —
. » - . Al } ~
~ ~Alss, the only pair of fri)endly numbers less than 500 are\ 220 and 284.
! » 1 )
- N ‘ . t k4
[ , P . ,‘ N - 8
E) * - " B . -
L ! [] \
5 , » “ &
q; ' . N . [}
. . 7’* ‘ , .
<+ 4 * ~ ' N
M o 1 - -,
- »
’ N 2 o . / ' .
{Q - o
"~ <‘ . ; . R . [N
O ‘ . . A N 76 . B ’
' R oot ) . : T —
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Answers to Exercises F5-4 Set B - . o

1.

s
c///

T

—

THE 'LEAST FUNCTION IS CALIED TLEAST o« N
FUNCTION TLEAST (N,A) .
DIMENSION A(100) : : B
S = A(1) . J
pneéi=r, N . - : :
IF(A(%S)-_ 8) 60, 60, 4 - -
= A ; .
CONTINUE P
TLEAST = S : ’
RETURN
END

THE SUBLEAST FUNCTION IS CALLED MLEAST
FUNCTION MLEAST (N, A)
DIMENSION A(100)

] -

|s = 4a(1) -

- - -

THE PROCEBURE CALLED MARKS *
SUBROUTINE MARKS (N,4,S,X) - .
DIMENSION. A(100)

S = A1)

=1

=

60

I=
- IF( %3 - 5) 60, 60, 4
I

END

Answers to Exercises F5-4 Set ¢ - -

‘1'

Label

_‘Statement or declaration ~ . -

o0 LY

THE PROCEDURE CALLED DEGREE.

FOR FORTRAN'S SAKE, SUBSCRIPTS m SHIFTED BY ONE.

SUBROUTINE DEGREE- (N, IA)

DIMENSION IA(100) . .

IF(IA(N+R)) 4, 2, & ) .

N=N-1 e
IF(N\ Y, 1,

'RE

END

S




)

Lavel

Statement of declaration

C
C
c "
C

-
PROCEDURE GALLED SMPLFY 10 o
SIMPLIFY THE COEFFICIENTS OF AN NTH '
DEGREE- POLYNOMIAL, N LESS THAN 100.
(FOR FORTRAN'S SAKE, ALL SUBSCRIETS ARE
SHIFTED BY ONE.)

_ | SUBROUTINE SMPLFY (N,IA) - i

DIMENSION £A(100)
msf 70 SEE IF DEGREE IS NEGATIVE. IF S0, DO NOTHING
IF(N - (-1)f 7,7, 1 ;
ID ABSF(IA(1)) :
NPLUSL =N + 1 .
DO 70 I = 2, NPLUS1 "
© ID KGCp(ID, ABSF(IA(I)))
IF(ID - l) 70,~7, T0 4 ———.
CONTINUE
DG 60, I =1, NPLUSl
IA(1) = 1A(1)/ID
CONTINUL - r
RETURN .
END

A -
’ Lo~ -~ ~ p

N

Statement or d}e/é'ia;'ation

10]

=2

" | DIMENSFON IA(.loo), IB(lOO)
{IF(M) 10, 10, 2

PROCEDURE RDEMOR FOR REDUCING

|AN NTH DEGREE POLYNOMIAL, A(X), RS

MODUEO AN MTH DEGREE POLYNOMIAL B(X)

WHERE M_LESS THAN OR EQUAL %0 N, .

AND N LESS THAN 100.

(FOR FORTRAN'8 SAKE, ALL SUBSCRIPTS ARE
SHIFTED BY ONE A‘FROM 'I’HE VALUES IN THE

FLOW CHART) ) .
SUBROUTINE_RDCMOD" (N, M IA,IB) .

IF(N-M) «10 11 1 - -
WL = N+ 1 ' -

MPl =M+ 1 .

IX = KGCD(IA(fPl), IB(MPl))

IC = IB(MP1)/IX w

ID = YA(NP1)/IX '

DO 60 I =2, NP1 :

FORM VALID SUBSCRIPT FOR N - I

MMINI = N - I

IF(I - MP1) 5, 5, 6 - ~ -
FORM VALID SUBSCRIPT FOR M -1

MMINI =M - I i .0
IA{NMINI), = IC * IA(NMIM) - ID*IB(MMINI)

GO TO 60 3

IA(NMINI) = IC * IA( mm) N

CONTINUE . -
N=N-1 .
CALL DEGREE (N,
CALL SMPLFY (N, IA)

GoTO 1 -

RETURN “a .

END N - S

‘ RS ¢




Statement or declaration

PROGRAM FOR FINDING THE GREA COMMON

DIVISOR OF TWO POLYNOMIALS

THE TWO POLYNOMIALS IA AND

IB HAVING DEGREES N AND

M, RESPECTIVELY, AND EACH IS

LESS THAN 100.

FOR FORTRAN'S SAKE, INDEXES ARE SHIFTED y

DIMENSION 1A(1bo) IB(100)

READ 101 N, M

NPl =N%+12

MPI = M +1
101, (IA(Ig,
101, (1B(I),

CALL DEGREE(N IA),

CALL- SMPLFY(N IA)

CALTY DEGREE(M; IB)

CALL SMPLFY(M, IB)

ISW =

.

RDCMOD(N,M IA, IB) .
=N .
. IF(,’IT) 15, 14, 12

IsWw =1 -'IsW _

IF(ISW - 1) 7, '8

CALL TDCMOD (M,l N IB, IA)
IT = M
“|go 10 11 ®
RINT 102
TOP
IF(ISW) 17, 16 17
- |PRINT 103, (B(T),
STOP

PRINT 103, (A(I),
STOP

FORMAT(J,OI6§

| FORMAT(2H 1
FORMAT(1H , 10I6)
m .

i

- L4

Here are the FORTRAN programs for the&&g\\charts given in the solution set

to these exercises. \

‘A
|SUBROUTIKE INTO (N, NA, -NB, NDEC)
DIMENSION NA(100)
NDEC  =. & el
DO-3I=1, N
NDEC = NDEC + NA(I) * NB**(N - I)
[ CONTINUE

o




- - \
.

3 - * . ;&_‘

Inomany implementations of FORTRAN there is no i:arallel to the assign-
ment ‘CO\MPId—"O". Instead we must input( the alphenumeric elements of -
vector NCOMP in the main program and include NCOMP in the parameter
list fer function IDENT. , e

‘
e

' | SUBROUTINE IDENT (K, NA,- NCOMP, IVALUE)
DIMENSION NA(100), fcomb(16) ’ -
D03 J=1,16
-1 |IF(RA(K) - NCOMP(4T)) 3, 4, 3 i .
3| |CONTINUE S0 .
PRINT 11, .
11| |FORMAT (20HOINCORRECTOCHARACTER) - : .
STOP
b |IVALE =T -1 - _— X
END

. o
SUBROUTINE NHEXDC (N,\\IA,»-NCOMP, NDEC)
DIMENSION NA(100), Neowe~(16) ~—""
- |MEC = O : . '

PoLI=1,N ) L .
|€ALL IDENT (I, NA, NCOMP, NVALUE) ‘. .
4|" |NDEC = NDEC + NVALUE * 16#%(N - I) -, Toe
RETURN , .

'.:l ¢ a .
13 g . .

SUBROUTINE OUT (ND, NB, IR, M) ‘o
+| DIMENSION IR{100) ) e .-
M=1 i .

2| |nq < v/ .
* | |IR(M) = ND - NQ * NB . ’ .
, IF(N) 5, 5, & - ,
Co MM L
*\|ND = ’ -0 - .

GO T0 2 v o .
. 5| |RETURN | Lo

g . | [ .
DIMENSION NA(100), NR/(IOO) ! \

- 1| |Reap 11, NB1, NE2, N, (NA(K), K =1, N) C

CALL INTO (N, NA/ NBl, NBAS1O)

|CALL OUT ¢NBAS10, NB2, NR) M) -

c. REVERSE ORDER OF |NR-] S IN NEXT SIX STEPS .

MIDDLE = (M + 1)/2 - . -

DO 10 I = 1, MIPDLE e .

K=M+1-1 . . . !

~./ 10| |CONTINUE T _
L | |PRINT 124 (NR(I), I =1, M) -

4L leo Mo Voo DR BN
11| |FoRMAT (313, (71%1)) . .
12| |FORMAT (1HEIQOI1), -, SN L
% C | DEFINITION OF INEO AND OUT GO.HERE - . . °
.. N ENDV 5’1 j :d‘
p g . .
P .o 808_3‘

o
. .t :
..

['4 4 ~
: .
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- M - ’ * . * m
As in the hexadecimal-to- -decimal-conversion exercise (Problem 2) the
alphanumeric comparison vector, in this case ROMAN, must be input into
» the main program and then transferred to the subroutine subprogram as

one of the components of the parameter 1list,
ROMAN in this"order:

Input the elements of
I, v,X, L, C, D, M, * . .

SUBROUTINE RNUM {N,. A4, ROMAN, NUM) . v
DIMENSION A(20), ROMAN(?) NVALUE(?) ) \
NVALUE(1) = 1 ‘ !
NVALUE(2) = 5 - . .
NVALUE(3) = 10 . i
=| |NVALUE(Y) = 50
¢ NVALUE(5) = 100 . R
NVALUE(6) = 500
NVALUE(7) = 1000
R NOM = O -
LAST = 8 ) i . ‘
h'DosoK-l N .
D06I=1,7 =
IF(A(K) - ROMAN(I))6 7, 6
6] |CONTINUE .
PRINT 21 ’ )
STOP Al ‘ L 3 b R
7] |IF(LAST - 1) 8, 9,.9 | - )
8l | = NIM—2*NVALUE(IAST)+NVALUE() .
GO TO 10 ~ - )
9| [vuM = NUM+NVALUE(I) -
10 {LAST = ) . S
50 CONTINUE ° . . s
\ ' |RETURN . )
21| |FORMAT: (2OHnINCORREC'IbCHARACTER) s
m ~
. e L AB
DIMENSION A(20), B(ao) ROMAN(T) |, - .
READ 35, (ROMAN(I),I-l noT \
.1 READlN(A(K) -lN) - oo ,
\{FRINT 21, (A(K$ K=1, N C N
READ 21, M (B(K) K=1, M)
- |PRINT 21 M (B(KS 1, M) ~ :
CALL RVUM (N A, NUMl) : ' »
CALL RNUM (M,\B NUM2)
SUM'= NUML + NUM2
PRINT 22, SUM % T - i,
GO TO 1 3
21| |FORMAT (T.0, 20A1)
22| |FORMAT (7HDSUMD =0F10:0) ~
25| |FORMAT (7Al) ]
. END £ f: 1 . !
DEFINITION OF SUBROUTINE RNVUM GOES HERE
END - N * 1
! /- - . .
. B ! ! \
. . PEN ’ ' - . )
4 N e i’ A /.'_ . . . \ i ; ..
g N oL
- / . s v T 81 ’ R N :
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Supplexnentary remarks on assignment of lvalues to non-local variables

The following should™ help you to visualize how Jthe ini‘ormatzon on non- '

loca.l variables is transmitted to a FORTRAN subprogram. Suppose a ca.lling
argument is a single V?J.able, like T, and spppose it As matched with a
dumy varlable, say X 1in the subprogram. ‘Atr the time the subprogram.és
executed, the subprogram itakes note of" the address where the value of T#
'may be found (i.e., location of the window box labeled T). If the ca.lling
argument is an expre;siorr like 2. » T, the subprogram wi}l instead take note
of the address where tire value of 3. * T has been temporarily stored. The
> - programmer is normally not awe.re that the compiler, in generating the code
s for a call li‘ﬁn a subprogram, generates instructions to evaluate argument‘ex-
s pressions and to save their values in "temporary" storage locations. Although
the programmer is not told/whefe these "temporaries" are located, their
addresses are nevertheless made available to the subprogram each, ti:rne the

subprogram‘is called, = . Y .

°

- We can now begin to perceive how the foregoing exp%anation‘migh‘t rélate w
to our sealed chamber models with slips of paper gr boXes beipg dropped into .
th;e funnel. If a subprogram is told where the value of an é.rgmnent is located, )
it can alter the value of the argument. Hence this corresponds in 01:1' model .-
RN to dropping rnto the funnel the windo;v box that contains the value of the
e.rgument. If the ar'gument is 2. * T, however, the subprogram is not told -

where T 1is located, only where the value of; computatlon 2. * T 1is located.

Hence the subprogram cannot a.lter the‘zvalue of T. In a way this suggests
the protection which is inherent in the slip of paper concept. Strictly

. ~ spéaking we could "protect" any varisble used,as a calling argumept to a
FORTRAN function bt first assigning the yalue of that variablg to an auxiiiéry
variable and then sing thbt auxiliary variable as the a.rgume t. In this way

no matter what the function did with the window box it received, it could not.

"harm" the value of the original varisble. .

L1
¥ < €

Example: Suppose the FUNCTION is called FUN .and it has erguments A, B, C.
Then ong way to simulate the slip of paper concept of protection is by writing

L =4A -

’ 159
. “ - s
- rT2 =|B
- 113 =[C
. ) Z = FUN(TL,. T2 3)

: instead of -t , ’ .

- % AR ,' 3 s EINA, B,

» i /3 1 . — R ' :

o .

ERIC - ~ -~ ., &

T Ve 4
¢ e S 7
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A'mpre sensible way to accomplish the same objective (snd actually a
safer and more efficient way) is to let the subprogram itself reassign in-
coming values ‘of the dummy variables to new auxiliary variables that are
strictly local to the.subprogram. Afte§¢this reassigmment the auxiliary
variebles are used in place of the dunmy arguments, Thus for the above . A

example, the call to FUN could be safely WTittéa,;S:

'

Z = FUN (4, B, C)
T

%
provided the definition of FUN is coded something like

FUNCTION FUN (DUMMY1, DUMMY2, DUMMY3)

ARGl = DUMMYL
ARG2 = DUMMY2
¢ .
ARG3 = DUMMY3
. = "
Function name srguments ig FOR II processors

Stme of the processors for the larger computers like the IBM 7090 do

1n fact prov1de an 1mprov1sed" way to define functions hav1ng function name

arguments (but no§ label arguments). To use a function neme as an argument in

such procexsors, it is.necessary to provide a snec1al card in the calling
program which” llsts the function names that are to be used as arguments. This *
card has the letter F punched in Column 1. ’

' There are other details regardlng the dropplng of the. termlnal letter F

Even if

“on llbrarj subroutines that are used as aréuments. Suc£ details rie messy. , "

u have this capability avajlsble to you in the laborate

one cpuld
question the wisdom of ;teaching t o students at this level.

In more advanced
languages function name arguments arevhandled in a more natural way. For more

.

details you should of course, consult the appropriate reference manual
%
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Answers to Exe
- o

ises F5-5 M

1.

c

«

N

= .
.t

San

N=0 ) -
RETURN !
N = 1 3
RETURN
END
"
.}: » N
L > 3 Y 2 !
. c A SUBROUTINE SUBPROGRAM FOR REAL
c ROO‘I’S OF QUADRATIC EQUATIONS )
SUBROUTINE ROOTS (4, B, C, N, X1, X2)
IF(A) 2, 11, 2
2| T®(3) 3, 8, 3"
3|l pIsc = B*xB-b xA%C
-IF (DISC) 10, 7, 5
5| N=2
’ x1 ( B+SQ,RTF(DISC))/(2 * A)) \
= (-B-SQRTF(DISC))/(2. * &)
GO‘IO 14
T N=1
X1 = -B/A.
v GO 1% . .
06t N=3 L
GO TO 1k .
8l IF(C/A).9y 9, 10 -
9l ¥ =2
- - X1 = SQRTF( C/A) )
' ) X2 = -Xl . f .-
G0 TO 1k . ! =
11 IF(B) 12,13, 12 7 .
12| N = .
X1 = ;C[B
. GO TO 1k ~
13| N=0 . .
14 || RETURN . .
END <7,
[} . N - ;g .
. }’ - -
“
} - - B
- ‘ - 9
. ( *
N ‘ , RN
an . A
SRR T
{ ]

FBR’.[’RAN SUBROUTTNE .FOR O SIMULTANEOUS EQUATIONS
SUBROUTINE ROOTS2(Al,Bl1,C1,A2,B2,C2,X1,X2 N)
DENOM = AL * B2'- A2 % BL '
IF(DENOM) 3, 55 3

= (BL % C2 - B2 * Cl)/DENOM \
x2 (Al * C2 - A2 * C1)/DENOM 2

..




- )

A PROGRAM FOR ROOTS OF QUADRATIC EQUATIONS

READ 20, A, B, C N
INT 20, A, B, C
ALL ROOTS (4,B,C,N,X1,X2)
IF(K'1)5:6:-U-_ '
IF(K -2) 9, 7, 8 7
PRINT 21
GO T0 1
PRINT 22, X4
GO TO 1
PRINT 23, X1, X2
GO T0 1
PRINT ok
GO TO 1
STOP
FORMAT(3F16.8)
FORMAT¢24 HONODINTERESTINGASOLUTION)
FORMAT(17HO@NEGSOLUTIONDX=0, F16.8) . _
FORMAT( 19B3TWOOSOLUTIONSIX1=0, F16. 8, 5HoX2=0,F16.8)
FORMAT( 22HDSOLUTIONSOAREOCOMPLEX )

N |
\O [oc B AN VK F&FWo

-,

8\0

FRRR

>
[y

, .
SUBROUTINE SUBF(X,Y,T,K)

IF(X - 2)2,-4, 2 :
RETURN

1 .
((X %% 3 + Y)}** 2 +5_.)’/(x -2.)

[
2501 S -l

.

CALL SUBF(R, S, 2, KIEST)
IF(KTEST) 13, 12, 13

PRINT 50

GO0 T0 60

FORMAT( 21 HOZOCANNOTHBEQCOMPUTED )
Z = z] +6. %’ |
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Answérs to Exercises F5-6

-

P /

‘s

1, SUBROUTINE CONTCH(N IS, IC, ICOUNT)

DIMENSION IS(lOO)
ICOUNT = .
M = ln ) -

2} |CALL CHEKCH (N, IS, M, IC, LOC)

. IF(LOC) k4, 6, i
- 4| |ICOUNT =+ICOUNT + 1
M=I0C +1 . ,
“leo TO 2

6| |RETURN

END

2. . The symbols ) and ( nust be input for the main program and be
included 1n the subroutlne parameter list, say call them NPAR1 and ’
NPAR2, Also let ERROR

written expression, 1 for a negative counter value and 2 foz"

respectively. equal' O for a correctly

nonzero counter value at the end of the scan.

Yo

L3

O N o F

no
¥

ERROR = 2 . . _- N N . -

SUBROUTINE PAREN UN,’ IS, NPARL, NPAR2, ERROR)

DIMENSION IS(lOO) P .

TICOUNT =

DOSO I = 1 N .
IF(IS(I) - NPARL) 7, b4 7

ICOUNT = ICOUNT -1 . -~
IF(ICOUNT) 6, 50, 50

ERROR = 1 ) . , p
RETURN 4

IF(IS(I).- NPAR2)'50, 8, 50 :
ICOUNT = ICOUNT + 1 ; P
CONTINUE . - ;o
TF(ICOUNT) 11, 10, 11 .

ERROR = O .

RETURN -

REZURN
END .

SUBROUTINE CON‘I’ST(N 1s, K, IC, ICOUNT)

DIMENSION Is(1oo), IC( 1oo) .

ICOUNT = O ) Coe
M=1 .
CALL CHEKST (I, 18,M, K, Ic, Loc) &

TO 2

IF(%; 6, 6¢m ,
41 l1C 1c0o +1
M + 1] .

el

B .




h(a}

SUBROUTINE AVE’R(M N, IA V)
DIMENSION IA(1ooo$ .

NM =N - M +1 g

ISUM = O

IF(NUM) 3,76, 3 .

3] [po k1=, N *
ISUM = ISUM + IA(I)

I 'CONTINUE

' ISuM/NUM
‘ Rmirmv
6{ [V= -5

RETURN
END .

-7

] ‘.

(- T - -

{DIMENSION IA(1000) -

READ 11K, {IA(I),T = 1,K}
1| |READ 12 M

CALL AVER(M N;IA AVERAGE)
PRINT 12,M,N AV’ERAGE

GO TO 1

FORMAT(I5(1415))
FORMAT(2I1Q,F10.2)

END

11
v 12

c DEFINITION OF AVER GOES HERE

END

/




P Chapter TF7 -

SQME LATHD&ATICAL APPLICATIONS

- h - - v e
-
7.

The, liaterial here will parallel closely that in the stu;ien'b's Chapter F7.

Since no new FORTRAN'.concepts have been introduced, discussions are limited to

specific points regarding the exercises. : ) '
. \ .
~ .= .
1. { PRINT 1 . : : /
FORMAT(5X,” 1HA, 9x 1HB, 7X, LHEPSI, 15x LHROOT)
CALL ZEROK(O., 2., .1, 1) )
' | CALL ZEROK(.1, 1., .15,2)
CALL ZEROK(0., 2., .4, 3)
CALL ZEROK(O., 2., 2, 1)
CALL ZEROK(0.h, 47, .1, 5) s e
CALL ZEROK(O., 2., 1. ol L, 3) )
, STOP .
r END .
C, SUBROUTINE ZEROK GOES HERE
-C | THE FUNCTION SUBPROGRAM CALLED FUNCT 1 o
¢ - | |IS GIVEN.HERE" e g
o . | |FuNcTION FUNCT (X,K)
) {1F (K-2) 1, 2, 33 . .
33| |IF (K-b) 3,# 5 N
1| |FUNCT. *(x*x 1)*x-1... ¢ o
* -, 2| |FUNCT = X + LOGF(X) - -
RETURN .
3| |FUNCT = 5. - X - S. * SINF(X)
k| |FUNCT = (X * X-- 3.) * X - 2. | .
RETURN
#s| |FUNCT = ((X + 2.) * X - 13.) * X + 10. - '
R o !
o . i
: ’ ’ T . | , -
! Calculated results: . . - Yy
(1) (b)13h8 EPSI = 0.1 ' o . )
(3.) \0.60625, SI= 0.15 - - 8
(3.) 0. 87500 EPSI = 0. 4; o, 9h565, & 1,0'1‘
,(h-’.) (Yot availa\;le this edition) T . P
. Miephod is inapplicable. ’ . ' . ;
. o . g .
vt 7 !
= T L . . <
FATTEE O B e T O
¢ - ,;,*3 - .

S




/, ’

bo 1 I=1,41 %
X= [ i
Xl-X/go «~1065 o . -
' Yi= F11(X) . .
: Y2= F12(X) . )
Y3s F1(X) L .
Ya= F2(X) _ N ‘
YS5= F3(X) ) v
Yé= F13(X) ~ PR -
Y= Fb(X) - 3
8= F5(X)
PRINT 29XyY19Y29Y30Y49Y59Y6’Y79Y8
. 2 FORMAT( 9F1042)
STOP . .
END’ . ‘
- "FUNCTION F11(X) ‘ . ]
: Flls (X¥#2 =24)%X =5, :
b RETURN . ) L ‘ . )
. END .~ : .
2 FUNCTION F12(X).. e
) F12 = c(x+3.)~x-z.)’x-a. <
RE TURN
END
FUNCTION F1(X) .
Fle ((3e#X=20) #XHE2474) #X=ko .
RETYRN . .
EN Y d ) * e
e ‘FUNCTION F21(X) : '
F2s (X#82-14)#X=14 ,
. RETURN —~ :
' .END . \ . . “ »
. - 'FUNCTION F3(X) =~ . . o
. F3s cx-3.)~x-a.*tstF(x))’*2 ) o
- RETURN . _
END ) .
FUNCTION F13(X) ,
- © F13= X=SINF(X)/COSF(X) L ' o
s RETURN - :
i i END . . -
3 $Nc7xon Falx) ° ‘ .
) ) . X+LOGF { X) ) i
A

~

. . RETURN
: ; . END .
; ’ FUNCTION F5(X)
! FS5m B,=X=5,#SINF{X) o N
i . RETWRN* ’ , ' ‘ b
L END ., O . .
: END - ' ' R oo

Ce J Nbpos BT




‘ £ .
‘ e ~ - TF7
~ &

;&) 15.03 (or 15 to the nearest foot) . .
(b) 15.65 feet T ;;, . ' C _

4., C - - |MATN

-1 _{cALL ZEROKL(l LABEL 0., 3 11;159/2 .y L.E-b A) M TN

IF (LABEL) L4, 2, L

2| |CALL ZEROKL (2 LABEL o., 3. 1h159/2 , 15 ?’h ,B), .

IF (LABEL) L, 3,!;.( ' : .

3| {PRINT 101, 4, B "~ . . . : 1

101| |FORMAT (17moomomp(x)uxsu E20.8, .. .~ .o

1 171mR00TDome(x)UIsu,G29 8) ~ T

- STOP ! ~:

4| |PRINT 102 ’ ‘

102| |FORMAT (27HmvtE‘1’HODEII;SDINAPPLICABLEEFOR . sl

1 l5HDF(X) OOR DG(X) ) -y

- STOP . . : . N, . , N S ’ -

c SUBROUTINE ZEROKT, GOBS HERE - : ’

c FUNCTION DEFINITION FOLLOWS. . .- K
FUNCTION FUNCT(X,K). L. N - o

IF (K-1) 1, 1, 2 _ : ) N

1 FUNC’I‘ SINF(X) - .66666667 * X Y . X

- 2| |FuncT = smp(x)/oosﬂx) - A *X - R

RETURN

\_ S -
- Sy - " MATIN - R T T —
S CALL ZEROKL(1, LABEL, 0., .5, 1.E-L, F1) T ’
" { |CALL ZEROKL(E,_LABEL, 5, 1., 1.B-I, Fo) .
CALL ZEROKL(3, LABEL, :707, 1, 1.Ezk4, RG2) - I
CALL ZEROKL(k, LABEL RG2, 1. :L.E-h RG3) - . SR
CALL ZERQKL(S, LABEL .RG3, ¥.B- h RGE). . o Vad
CALL ZEROKL(5, LABEL, “RGL, 1., L E-h , RG5) ™, ® T
IF (LABEL)- 7~~8 T B , T S :
8| |PRINT 101 - : Ne : o, T
oot 101| |FORMAT, (SHOOOPS) ST R
. ST P . - ‘ ’ H A\
7| [PRINT 102, F1, F2, RG2, RG3, ]mh; RG5 " , # 47 —

b
*)
*)

~*

. .+ 102| |FORMAT (2E20: :8/4E20.8)
. : { |sTop , . - S

1 END N - ! “-\ - - : ‘i." -

N ¢ | | |THE FUNCTION FUNCI(X, ,X) -

- PSUCTION FUNCT(X,K) .

. | [IF (k=2) 1, @, 33, | e

3falTF (K-1) 3,'l+ 53 ' St . :

3| JIF (k-6) 5, 6, 6 . e

ip FUNCT-‘X*SQR’IT‘(l-X*X)--25 .. ! o

2

3

b:3

.

: RETURN ;
i . L,

- [FUNCT = SQRTF(1 - X * X) - X- . ‘ : e
{ [FUNCT = SQRTF(L +4 X * X) - X ¥ 2. ‘

FUNCT = BQRTF(L - X % X) - X % 3 ' N

! IRETURN : - . ‘ ‘ ’ ' )
FUNCT, = SQR'IT’(l-- X %°X) - X #% 4 | o= ,
HRTCT) = SQ,R’I'F(l

‘ |
“x \ ¥ M -.‘{ -’ \t ( -

X‘g(j/X)!

i
>
I

O
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. Ansvers to Exercises F7-2 . ' -

A
i. ,(a)"If EPSI is too small for the accu:;'acy of the machine being used,

’

it may not terminatea : » i

»

”

] "l ' :
{b) Tf N is greater tHan 100, - the storage set aside for T wil;l.

" be exceeded. = - - .
(c) Replace statement 8 with” \/ ’
‘. . 8 IF (N--100)3, 7, 7 R g
» ' The remainder of the program could be
; - 3 N=N+1
’ ‘- GO TO 2 . . e
< ' ** T PRINT 103
103 FORMAT (30H ERROR TOLERANCE EXCEEDED)
Lt ; 9 AREA = T(N) )
: - e PRINT 1067 AREA | o,
. 106. FORMAT (SHDAREAD_D, "E20.8) ,
¥ . STOP 2
C . END .

2. We may eliminate the calculation of o for each n. Also, since only
" the current sum and the previQus sum are needed, we may denote them by

_AREA and OLAREA, respectlvely,. thue ellminating the use of subscripted
Sl e

variables.. . ’ v - . )
. C, READ 1.& . ' g
‘ 4 : Y FORMAT (E-2048) ~ ) .
"« - OLAREA = 045 # (140" + 0e5V- .
'\.1 . —
s 1 * .
1 R -
2»M , -
M=1 .
H/2e "7 7 4 . >
. o Y 2 - ot . R
. ; 0 3K & lsls ] . <
. =~ FK = K t e . - K
' S ® §4140/(1404FK¥#H)
AREA % 0.5%OLAREA + H*S
: ! IF ( ABSF{AREA-OLAREA)-EPSI)k 1545, . N
- - 5 IFIN=100) 90707 ’ : ,\ I
. T 9N e Nl o
' TZERO = AREA. - ‘ ©
° 60 TO 2 . .
» 7 PRINT 8 .
‘8 FORMAT {30H ;sknoa)touenmce fot snxsneoi
-& PRINT 6+EPSIoT1, .
. . 6 FORMAT (zezo.ay ' . , A
> L STOP et B
<’>

A 9N

A

IN -
NhWIITrxTzIrXx

"

END* & & o
91, T = 0.69412, - N
001, Tl = 0.69339. ' o '

. .
- ) %

14
3
o]

i
5 &
ll




3.
4

For LIMIT = 15, Tl = 0?6931k, o

Let LIMIT de the maximum number of iterations to .be, performed.

5 READ 1, L . . .
1 FORMAT (Y10 L . -
PRINT 10+ . ) '

10 FORMAT (12x 2HT1 17X,LHDIFF 16x SHLIMIT) . e
TZERO = 5*(10+05)

1 . .

1 - . , %

1. .

2 * M [ d

M -1 .

n
(o8-l p i = i —1

LU T O | Y | B {1

4 PRINT 6, T1, DIFF, LIMIT ’ 4

6 FORMAT(2E20 8, 1155 ‘
- —-—STP-- ——— - . -
END 4 :

dnay -

Before the END statement we may insert GO TO- 8.

2

PRINT 10
1 FORMAT (10X,LHAREA 16X, 1HN) - ' -
‘4 READ 1, N ° } .
1 FORMAT (110) ‘ : , -
) = (1. +1,/2.)/2. ‘

OKLAST ‘N -1 . -

‘XN =N . e

DO 2K =

XK = K -
2 s=5+1./(1. +XK/XN)

AREA = S/XN

FRINT 3, AREA, N -
3 FORMAT(E20.8 115) .

GO TO L : '

EyD & ., , \"
=5, AREA = 0.6956 - ) [
="25,/ AREA = 0.6932% - 4 oL Pe
= 754 AREA = 0.6931 " .
=125, AREA = 0,693 . .
= 200, AREA = 0,69315 ) . T

) ] T N \‘1 v {

r' - ?(/

z . 95 - .
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o

fable. The Qﬁ:é"gblem is given %o c{onneét ggain the area method to e
he introductory discussion of Lhx. The correct values fo £ 3
. pre these: ; , ' e
A e eA
rox £nx X 225 ‘ '
L 0.00000 C A - FPR -
T , 6 1.79176 36 3.5835 .
: , l:é : 2.3790 tl = 3 Z}gs@?l
, 1 . 2.7%259 - L3 ,
~ w 21 % 3.0Mbs52 50 ©.3.93183%
", 26 3.25810 . : .
. ’ * . ’
. . = ) . g' "T o
5 . :; : . :, ] K
‘ B £ ¢ ‘A i :
) ;% %:'% > g;’ ﬁ—-“ﬂ: & vt bu * Lv%‘ ity é'
4 Vi A o - . ] >
S E VR 4 i o
* ‘i i L N : 0 ! A
. * ,’;} 4 | ' 91" % S »
- - - : : . N

Ky

« =
&

. , K
'i['FY-3 Ares under curve: the generasl case

Vo

Answers‘g Exercises Ff-3. Lo

1 (a)“ \‘f .

' . PI=3,14159
2SAREA2(0,49PI45000) ¢
PRINT &e2
FORMAT (1XE
sTOP .

~  FN=N
H=(B=A)/FN\

e 0 L= Nm
IF (L) 29253
3 DO 1 K=lsL -
FK= K ., ‘E,
1 S = S+FUNCT(A+FK*H)
AREA2= H*S
RETURN Tt
END ~
.4 . FUNCTION FUNCT(X)
. FUNCT= SINF(X) Vo
« RETURN ~ i
. END ,
END, ¥

END .
FUNCTION AREA2(A#BsN},

S= (FUNCTI(B)#FUNCT(A)}/20 v

.
Kd
ot

s W Tees

a4t

.
on
b

g The ares under the sine curve is 2,000% while for a,semicircle of

diameter n the area is 3.876. SR S <o
! ! w s
) |

(b) | Of course this is not the usual method for printing,a logarithm




The variable M gives the current number of sub&zvrstons These R -

re\f'lsmns would accomplish the desired termination. <7
wy .

(1) "N, the“meximum number of subdivisions, may be included as'an . ‘
) argument Of the.function: AREA (4, B, EPSI, N) —

(2) The remamde;' bf the program after Statement 5 Could be

[

"IF(M.-N) 6, 7, 7 ; .
GO 70 1 ) D . .
FRINT 8, T1 . !
FORMAT (7HDAREAD_ E20 8 3OHIIDACCURAC¥DCRITERIONUE(CEEDED)
AREA = T1 v :

~

‘
N o~f o

- RETURN . .

END . . . .

DO &4 Lsie3’ . ., : s
Nos a1y -, . - ,
Z=AREA2(10¢93ssN) o , _ :
4 PRINT 34NsZ ..
N .3 FORMAT(#HON=013s, 9HODDAREASDE2048)
Z=AREA(10+34404001) .
PRINT 542 . . ‘ R
5 FORMAT(6HOAREA®E2048). .-, ! ] S
. - STOP . - ..
wey o . END . ‘ Ctn o P
C FUNCTION AREA2 GOES HERE & - - ~
. € FUNCTION AREA GOES HERE -
FUNCTION FUNCT!
FUNCT=,43429/
‘RETURN; < ( ‘ ¢
'END L ) : .,
END . d '

Ky
—

- ! . -
& .

-~ . 4 -

Galculated results:

" . . -

Subdivisions EPSI ‘ Area )




w

Y
D612 =1,3 . . § ‘ _—
N 2% (12 - 1) . . ,
AREA2(-2.,
PRmfrs,'

IS

2., N 4. .

FORMAT( L
g AREA(

3
N
-2.

‘Z

13, 9H © ARFA = E20‘8)
2 *

0.601)

. Subdivisions

,PRmfrsz
5 FORMAT(6HAREA E20. 8)\

STOP .} ™ .
) Em

‘

.c FYNCITON AREAZ GOES HERE

C FUNCTION AREA GOES }{ERE
FUNCTION FUNCT(X)

FUNCT = (3.%X + 2. )*x+
RETURN

END

END

-

Calculated results: -

- DO 7. L3w143

)

.

~

1.

N's 2¥8{L3-1)

I'AREAZ(IQOQOON)

7 PRINT 3sNsl ‘
FORMAT(4H N= x§. -OH
22AREA(1a940904001)
PRINT 592

5 FORMAT(6HDAREA!§20.8)
sTOP \

END
C FUNCTION AREA GOES HERE
C FUNCTION AREAZNGOES HERE
FUNCTION FUNCT(X)
FUNCT=({X=10 ) #X#X ¢
v RETURN
T END . - ) -
‘ END

Caleulated results::

Subdivisions EPSI
. X b -
2 ! , »
k ’
1073

AREA'.52008$

Area

52.00
28.0Q0
22.000

20.000

&

,t




s Answers to Exercises F7-b

. - .
f - . - ' /
. - t ' N3

M , Although this program will solve ourﬁ

eRC © s

’ 4 B .
i s ) { , -
J

TF7-4 Simliltaneous linear-equations: deve) o\p.ing\a s'ystematic method
2 IS = = = <

wh of solution

. o~ -, » . ‘ ;‘

1. 3) READ 1, Al3, A1, Bl, A21, A22, B2 )
) PRINT 1, B11,Al2, Bl, A21, A22, B .

1 FORMAT [0,5F10.0) ~ « oo

. : . “am2, £ Al12/A11

~. "BBl £p/mr . o y
' = A21 - A21 % AAl} . ’

C AA22--A22—A21*AA12 ‘
BBQ B2 - A2l * BBl . v
= BBR/AA22 .

x: = BBL - AAL2 * X2
PRINT 2, X1, X2
FORMAT(mcmxm_Eeo 8, 5X4HX20= £20.8)

GO TO 3

: v A .—.. $ " . '
2. (a) -x = 1.6250 - Ly o000
’ (b) x'= 1.8636 PR ¥ = 10.81818.
X (¢) x - 20706 y = -1.1471
S 1a) x =x:5000 ©y = -2.5000 - .
. = 0.65217 L .y=cleses
- G858 x, = -0 3971 T
= 2.1933 %y = -0.30269 '

N
’

robléms ) ¥e have actuglly

computed much more than necesdary.

shows how to solve equations mbre efficiently.
N 4

.
.
, .
. N ~ i~ '] .
- '} 4 e * Y
. . . : . eI o0 . ' .
N .
. .

PN
. -
- {’
« .
’
v ‘ °
¢ -~
.
4
: ;,‘ B
- L3
. . ’
A M R
‘
‘ ’x’-’ ’ l /
t ol
o ¥ <, -
“ e PR} LY N
0 i PR -
~ .
o . . ‘
H

e next section of the text -




TF7-4 Simu[ltaneous linear-equations: dev 'o\ping‘ j: s’ystematic method

“h  of solution

.
Fl P . .
A Answers to Exercises F7-4

== .

1. T 3)READ 1, Alh, Al J.Bl, A21, A22, B2 N ,
: PRINT 1, B11,Al2, B, A21, A22, B2 , o
.0,5Flo.o3 AT ¥ YLt
’ -

AAD2 = A22 - 'A21°* AALR - ‘ f
BBQ B2 - A2) * BBL S « v
= BR2/AA22 . ‘ .
xz = BBL - AAl2 * X2
PRINT 2, X1, X2
2 'FORMAT(YHDDDX?D_E2O 8, 5XLHX20= E20.8)
GO TO 3
EEID; ), \,‘ b (‘
L 4 N 4

(a) x = 1.6250 = Loy Fos000
(b) = 1.8636 N y = 70.81818.
) x = 2. h7Q§w ’ y = -1.1471

y
¥

“vin

= -2.5000
5‘-1 2609 : ,
x, = 0. 33977 ST
X, = -0.30269 o _ i

NY / [
' . |
T

robléms ; ¥ have actudlly !

o , Although this program will solve our’i
. |
. computed much more than necess{ary. e next section of’the text - N
”»’ R . - o
i shows Wow to solve equations mdore efficiently. . ' .
1
" f " » .
. ’ )“ 3 > ~
. . .
} fa3n . { ' ‘/
Lo 100 . L. ‘
A Lty LY N
: k4 IR -
~ . M
. Q - { - ]' ‘ .
' z .

Aruitoxt provided by Eic:



’1117'7—5: Simultaneous .linear equations: GaussLalgor:ithm -
© Answers '_t_d_ Exércises F7-5 Set A
- ’ B ]’
DO 106 J = 3,3 PR
.A(ZJ)-AQJ)‘/AQZ . H
100 . CONTINUE - ’
B(2) = B(2)/A(2,2)

i

.3 o~
5 - A(LK) * A(K J)

¥ ]
* B(KY

&@ 200 K = R
1 = K+ l < e
| D0i200 J = KPL,3, .
'OA(K,J) = AKJ)/AK-K
CONTINUE K
(K) B(K)/A(K,K) .
F (KP1-4)5, 60 60
: DO 500 I'= KPL, 3
DO 600 J = ICPl 3 e .
A(1,9) = M1, J’) - A(L,K) NA_(xg,,g;
CONTINUE ‘
E\? I)-A(/I/f()*BK’) T
coNrTNUE -

‘
~mnns
N -
.
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Ansvers to Exercisest F7=-5 Set B’ T \ s |
‘.. 1. DmENSIoN A(3 3), 3(3); X(3) A .
DO 150°I=/1,3 \. ‘
/. READ 317 WA(T}3), 7 = 1,3) - R N
o+, | |pRINT 31, '(A(I J3 J = 1,35, N o N
. 31} |FORMAY (kp10:5) ‘ AL
150| {CONTINUE . YA
: DO 100 K = 133, N . \
' ' KPL = K +1 ) o '
. ; IF (K - 3) 2, 4, h T 1
. 2| {Do 200 J = K1,
i . , A(K,J) = A(K,T)/A(K,K) . - :
. 200 CONTINUE |
' 4| |B(K) = B(K)/A(K,X)
‘ :l .IF (K - 3) 5,100, }00 .
© . 5| |Do 500 I = kP1,3 . , r
. . DO 600 § = ¥P1,3
L A(LLg) = A(I ) % A(IK) * ACKJ)
5 6g0| @ CONIINUE' - .~ . % ° ' ‘
- 7 B(1f =‘B(I) - CA(TK) > B(K), .
S 00 CONYINUE PR N « ‘
) 1100 CONTINUE A \ '
| ogor=1,3 TR T ;
C =b-I o ) -
/ X(I1) = B(I1) \ - {
oo , IF (I -1) 11,7900, i1 ,
. d mm-n-1 . -
K DO 1100 § = 1, Tl § ¢
: a=hFog - ¥ , . .,
YR T e X(IDrs X(I1) S AGILGE) % X6 LRSI SRR I R
-/ 1100 CONTINUE 8 ’ ‘
/ 900| |- CONTINUE CA {
Seo—~ | FRINT 150, (x(I) I=1,3 2 , .
1 ' STOP | R
Lo : ;! T
¥ o, (a)e x;2= -10.000,\ ’ + fe) *x, =1.2289 -
N x, = 1.882h - Voxg = 0.20482 . N i '
. R - ] * |
, Xy = }5.&7; . ’ Y K= -0.83133 . T
. . ‘.‘ R e . l‘ . v: “ . o . . , ’ R
o . (v) x =2.6279 - (@) x, =2.8154 SR .
. f o v s . . . - e -
s X, = -0123256 VT boX, =ANTOTTT L L : ‘
3 ’ :3 . .‘ll ‘o A
. = -1.8372 Dot x, = -0.1538 ‘
; RN T T f
" o a '; ° ¢ N B hd
R . |3 . 1 * DR . )‘ S
i - t , | i ® N e | ¢
! w (a). x,°= -3. 0619 T “(b) x, = 0.66311
.-!' ' ’ . xl‘ * ) iy 1. . Rad o
£, g ® | Xy= 5. 9268 e 3 %= 5.1741 \ s
. ' "x, = 0.13861 : Poxge -ls22l S
'l P - ” 3 . - j .. ; ty . ]
. . ’ 4
. * ‘ * ! “‘: r - I
L4 - . - N vy - ' A
R / U £ / .
N 4 ' N ﬂOgJ(\-‘. . ‘' - [ s , ’
. -, .ot 4 100 | . l\. , :
i P { \ 5 R S e . } v ; e
b i ;_ ! { | 4«!1, 5 a'%@?.n .
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Answers o Exercise F7-5 Set C v
.~ T LN
PR 34
: SUBROUTINE GAUSS(N A,B x)
% DIMENSION A(15,15), B(l5) X(15)
., : DO 100 K = 1,N s
KPL =.K # 1 a ’ . "
. IF (K - N) 2, h(h . A
2] |D0 200 J = K1, N .
T AlK,J) = A(K J)/A(K ¥) o '
» 200 CONTINUE
L1 B(X) = B(K)/A(X,X) - i
IF (K»- N). 5, 100, 100 . ’
5| {DO 500 I = KPL/N- " :
DO 60C J = KPL,N . ‘
, AT, J) = A(I J) - A(I,K) * A(K, J) .
600 c NTTNU
ta 3 I)-= B(I) - A (1,K) * B(K)
500(.| « CONTINUE s
N 100} | = CONTINUE * ) 1,
. 1DO 900°I = 1,N ~ :
Il=N+1-T1 - .’
X(I1) = B(I1) : ’
BT I I i (1-13 11, 900, 11
: IM = I1-1 L
DO 1100 J = 1, IIML
' - F=N+1-J - .
) o X(I1) = x(11) - A(I1,31) * X(J1)
1100 CONTINUE \ A
900§ |, . CONTINUE Lo * .
.. .| JEMD. . Mgt et v e
9 . : ’ .
. ‘ . ’
/| . :
Here is a sample ¢alling brogram. . : ~
. DIMENSION A(l5 15), (15), X(15)
.~ b |RE4D 200,N T
. 100| |FORMAT (15) : ~.
- D0, 150 I = 1,N - :
/ READ 101, ( (1, J) ,J 1~ N)
-1 phewe 101 (A J), J= 1 ,N)
101 FORMAT (5Flo 5Y
150| |CONTINUE -
- |READ 101 (B(I), I = 1,N)
N ‘ “IBRINT 101 (B (I) 1= 1 s ).
| [cALL causs (N, A,B %) -
: PRINT. 201, (X (1') I=1,N). 5"
C i STOP , E
~ . 'E;ND. - PRRER
. ‘e ’ -y {
w. ’ —~ . v .
- X v * f "
Lo . w0 102
) L ‘ - '
"El{llC L o v . 101 '

e

>ty

* o~
g o~
1.
"t
.
»
.
.
4
.
)
v i
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Aiswers to Exercises F7-5. Set D . R4 “
’l. (a) We add the index L as iffh ar nt f or indicating an alternate
’ exlt in’ the event the !ma r1x A E is singu];gi‘.. o Ap._.o
. . -*“ - . A.
'(t')) 'Immediately after the statement , ‘ ’ R
P - s’ Ki’l =K + l/ ,' . - ) '/e
o ‘ . - . e L
we nol inseft the’ following stétements:
. MAX = ABSP(A(K,K)) ~ . T .
M= K g SRR G
,DOlhOOI-KPl . . ' ’
-| . IF ABSF(A(I,K) - TMAX)1k00,16,16 . - g
| TMAX = ABSF( ( ;‘K)) - . .. |
. : M= I . AY ~f f
: 1400| |  CONTINUE . T N
. I ( ) 18,22,18 ‘ ) |
e2| |b=1 - | . , : |
. |RETURN ) . . , N |
<+ 18] |IF (M-K) 19;2,18. ‘ Y
D6 1900 § = K,N - 7 -7 )
. COPY = A(K J). - : .. I
. LA(K,3) =, (M J) . . . 5
A(M J) = COPY t . - - ~ -
1900 CONTINUE : ) "
o -~ |1 cbey = B(K) . : .
R B e S . S YO
- : B(M) = COPY S ouee
- - .. -y - - - - L A R ¢
. 2 - T s
v I '
t e 1‘0_ .
‘.5, Results with partial piveting. Without partisl-pivoting .,
. ’ 4 . M
- (8) xg = 1.1805 o (a) x, =0 DA ) .
x, = -0.5M135 . .. . ¥p=0.092593
. L. %3z 059398 - 1.7963 ‘..
t, . F 4 T~ (] ( -~
= 10.550 < b = 2.75-
W x =10.550 e ) % '?5 ‘
‘- 'x2 = 309000 " . , >4 xe =0 “w N ' :
- L t ¢ = .
» x3 = 0.60000 -\ i x3 ) 3 7? -
: ) 3 L
. Note: ‘Of course the anslers wit\hout pivot are wrong since the machd.ne & '
continued tﬁe calcula after the attempted division JoE{ Z€e¥0. Some
) compilers mdy perfo;rm an error stop if di’v:Lsioh by zero is encountered. %
L - Py . ) . ‘i . —
-, "‘f]’ . wr N
Voo 2 . P - ~
. 1’.: R ol
: . X vtk . .
, 102
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